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POW WE'VE ALL been to 
the moon, all of us who 
thrilled to Apollo 8's 
(Christmas message from. lunar 
orbit, who saw Neil Armstrong's 


booted foot make the first 
human track on lonar -soil 


who watched 2s space-suited 
astronauts bounded Kangaron- 
like over stark moonscapes. And 
we think back to a prophecy by 
President John F. Kenney in 
L961, when he pledged that the 
United States would put a man 
on the moon within a decace: 
“In & very teal sense, it will not 
be one man going to the moon, 
it will be an entire nation” 
He understood how that 
single feat would lft the spirits 
of all mankind. Apollo epit- 
crmizes what 4 nation can do 
when it commits itself Therein 
lies our hope for an wnswer to 
the energy crisis, the environ- 
mental crisis, and to ewery other 
major problem of humanity 
Apollo proves to us that man can 
do abnest anvihing he dares. 
There are more tangible re- 
wares, of course, in 841 pownds 
of moon rocks and soil—the 
prizes of six lunar landings. 
Generations of scientist: will 
stucy these frawments of an 
alien world for clues to the ori- 
gin of the moon, of their own 
planet, and of the universe. 
Increasingly tangible, tes, ore 
far-ranging <‘pin-cif benefits, 
from worldwide weather fore- 
casting by satellite to vastly im- 
proved testing for tires, from 
better electrical circuitry for 
homes. to more-antiseptic pro- 
cedures for surrery 
Despite such practical aspects, 
our thoughts keep turning back 
to those breathless moments 
when the first man took the first 
steps in a world apart from his 
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own, As the dramatic moon 
landings conclude and the mass 
of findings begins to yield ap- 
preciable results, NATIONAL 
GEOGRAPHIC publishes a special 
Salute to the space program. (in 
the following pages you will find 
the climactic story of Apollo 17, 
the final mission, aa described in 
the words and photographs of 
its crewmen. Space editor Ken- 
neth F. Weaver draws on [imar 
knowledge only now available to 
re-create <ipnifirant events that 
helped shape the moon. Asiro- 
naut David KR, Scott of Apollo 15 
wiles a personal revelation of 
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how it feels to walk on the moon 
A special supplement brings 
to members an enlarged photo- 
graph of Gur own space-voVAR- 
Ing planet, as the astronauts saw 
it, aglow with the hues of its 
continents, sess; and swirls of 
cloud. Om the other side a paint- 
ing unites 32 Apollo: astronauts 
ms artist Pierre Mion visualizes 
them at-an earth training site 
The light on them faces reflects 
nh shared dream of reaching the 
miuiort—lret part of call ot iman’s 
creates! yiyvage af ciscovory. 
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Exploring 
Taurus- Littrow 


By HARRISON H. SCHMIT1 


Photographs by the crew of Apollo 1/ 


ILLOWING FLAME that 
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, saturn fockel pulses the 


humid December night, spread 
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Florida. As far awa 
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les near the COAaSL OF Lhe great [roren 


of Serenitahis, Chur newly won Knowlecdce ai 
the moon indicates the site will richly rewarel 
those who read the library of the planets. This 


helps to mitigate the sadness that our visit sig- 


nals the end of the era of Apollo exploration 





“A pitted, dusty 
window into our 
Own past... 


FRIUME VALLEY of Taurus-Littrow 1s 

confined by one of the most ma 
jestic panoramas within the experi- 
ence of mankind. The roll of dark 
hills across the valley floor blends 
with bright slopes that sweep evenly 
upward to the rocky tops of the mas- 
sifs. The Taurus-Littrow valley does 
not have the iagged youthful majesty 
of our Rockies. Rather it has. the 
subdued and ancient majesty of a 
vulley whose origins appear as one 
with the sun 

Here Gene and I, who have al- 
ready transferred to Challenger, view 
our destination from an altitude of 
ten miles (Jn a course that takes ita 
few thousand feet below us, America 
continues in lumar orbit; it appears 
insignificant against a ridge of the 
South Massif (right, center, and in 
the locator drawing below) 

We complete our final orbit. Then 
"Challenger, you're GO,” announces 
Mission Control in Houston. As we 
moniter our instrument dials and 
gauges, Gene lets the spacecralt’s 
computer have its head 
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“ENE LANDS THE LM as tf It Were an every- 

J day event. Our camp established (top), 
we begin unpackinge—no small chore when 
the luggage includes vour automobile. Un 
folding the Da lerv-powered Rover, We lnar] if 
with TV camera and scientific accessories: A 
fentle leap in the moon's gravity—a sixth 
that of earth—easily vaults an eager geologist 
into the seat (left), soil sampler in hand 

A hammer Gene carries accidentally tears 
off part of a fiber-plass fender, and dust from 
the wheel threatens to be a problem. Happily, 
Yetronaut John Young and other friends 
back in Mission Control conceive a replace- 
ment, using clamps, maps, and tape, With their 
ruidance, Gene andl perform the first success- 
ful automotive repair job on the moon (above). 
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FP YREsPITE sophisticated equip- 
D ment, o rake te still the best 
tool for picking up dime- and 
qguarter-size fragments (effi, 
which often hold information no! 
found in fine soils or larger rocks. 
Clean suits achvertise that we ure 
new on the job; cust quickly 
begrimed ws ind eventually serti- 
ausly clogged) moving puiris of 
sone Hy Wipment 

Three miles beyond the Rover, 
a boulder nearly fifty feet across 
hod plowed o path down the 
North Massif (right), tracing its 
signature on & massive page of 
history. The track sugeesis tha! 
the rock wardled from side to 
side down the slope. 

Lures a es COnVeree Th rfl tit= 
bital wiew taken only 140 miles 
from our landing site (below!) 
The darker basalt, lower, spread 
when Eive flooded Serenitatis per 
hangs 3.7 billion vears mee. Chen a 
younger pale basalt crept in dur: 
ing the final fling of the basin 
Long harrow rilles, crater chains, 
and an eteht-mile-wide crater puit- 
tern this fascinating region. 
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By KENNETH F. WEAVER 
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OMAN KNOWS how big that celes- 
tal traveler was, A dozen miles 
across, at least; perhaps twenty, oven 
hfty. It rushed toward its renclex vous 
with the moon at relentless speed—an est: 
mated ten to twenty miles a secoml—yet 
soundiessly, without flash or fire. 

Then, in one awesome instant, cataclysm 
wrenched the moon. In that moment, as the 
shock wave penetrated the surface, the mon- 
strous missile disintegrated and vaporized. 
The frightful enerey of its headlong flieht— 
eqiin! to that of billians of hydrogen bombs 
—wi perhaps almost enough to split the 
moon asunder. Part of the energy turned into 
a Vast, searing fireball that momentarily 
rived the light and heat of the sun itself 

Torn loose by the blast, thousands of calni¢ 
miles of rock shot oulward—some vaporized, 
aome molten, the remainder pulverized and 
broken. As the hard-flung fragments -arceel 
back inte the surface, they gouged myriads of 
craters and excavated additional rock. 

The swift chain reaction reached at least 
1,000 miles in évery chirection. Tt laid a carpet 
of ejecta as much as a mile thick, tapering off 


to a score of feet or less at the outer edges. 
Some of the displaced) moon staff reached 
a velocity that overcame lunar gravity and 
mcaped into space. 

Cin the lunar surface a sea of molten rock 
and newly created nines of mountains marked 
the scar of the shattering blast. Earlier col- 
lisions had left their heavy marks, but none 
a0 Vast as this About 650 miles across, it 
was the largest (and almost the last) of the 
huge ringed basins to be formed by impacts 
an the face of the moon 

It was Imbrium, whose lava-filled baw! we 
sce today—some four billion years later—as 
the neht eve of the man in the moon. 

In understanding the mysteries of the moon, 
lew features are more important than I[m- 
brum Apollo i4danded directly on its ejecta 
blankel, and many of the rocks brought bark 
to ¢arth are souvenirs of that lunar cata- 
cham. Significantly, the ages of many lunar 
rocks cluster around that four-billion-vear 
mark, leading most lunur scientists to con- 
clude that the Imbrium collision, and per 
haps several other major events, occurred 
about the same time. And <o the Imbrium 


Slamming into the moon with the power of billions of H-bombs, an exploding 
metewrite lalaste oot the bmbrium basin, largest scar on the ravaged lunar face 
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event is a major londmark in the history of 
the moon, a history that is slowly taking shape 
in the massive fijod of data fram Apolly 

Man's desire to know about the moon has 
produced a formidable effort going back to 
10538, Consider these statistics 

More than 50 spacecraft, U.S and Soviet, 
hove flown near or landed on the moon. 
Of 24 Americans who have observed the 
moon close up, 12 have walked om its sur- 
face. There they spent lol) man-hours, tri- 
yersing 60 miles afoot and by Rover. Thirty 
thousand photographs trom Apollo alone 
have captured the moon in intimate detail 

On the moon's surface, nearly 60 maporsci- 
entific experiments were performed by Apollo; 
in orbit, some 40 more. Five of the six scien- 
tific stations left by Americans on the moon 
continue to transmit information, And, until 
last Mav, an unmanned Soviet rover, Luno 
khoed 2, roarned Mure Serenttates, telemeter- 
ing: its intelligence to earth 

All told, more than 1,000 scientists in 14 
countries have ‘been studying the Afrollo 
simples—a priceless trove of 841 pounds of 
lunar rock: and soil. And a third of a pound 
of lunar soil brought to earth by Russia’s un- 
manned Luna 16 and Luna 20 spacecraft 
has added importantly to the growing bees 
of knowledee because it came from mreas nut 
sampled by Apollo. 

There i a particular fascination in com: 
paring some of our pre-Apollo ideas about 
the moon with what we know today. | recall, 
for example, a prominent scientist who told 
me i 1968, “Il see no evidence for lava flows 
on the moon.” Another predictet] that the 
moon material would explode the instant an 
astronaut’s boot touched it. A third .as- 
sertect confidently that we woul find water 
on the moon. Still others firmly miain- 








tained that the moon has always been a cold, 


dead body, a simple relic of the primitive 
oar svelem, 

And the possibility of fe on the moon led 
the National Aeronautics and Space Admin- 
istration for a time to quarantine both the 
returning mstronauts and their lamar rocks, 
lest pathogenic “organisms infect the earth. 

Today none of these ideas is tenable. We 
have come a long way in understanding our 
satellite. And yet, as Dr Robin Brett at NASA's 
l.yndon B. Johnson Space Center near Hous- 
ton notes, “The more we see of the moon, the 
more complicated we Know it 15." For evers 
question answered, new ones spring up 
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Complex sensors 


Ww INSTHUMESTS of icTeasing so- 


phisticution, six Apolle landings on the 
tH Seb up a hetwork of miniature labora- 


tories. Exceeding their Ie expectancies, 


most of the devices—here drawn to scale 
etill send tarrent= of date-to earth 


SUBSATELLITE th Deptoyed from the orbiting 
command module, this urenanaed satellite radios 
data on solar wind, commie rays, the moon's weak 
magnetic field, and |ta irregular gravitational field 


ACTIVE SEISMIC EXPERIMENT (20; After the lunar 
rmoduledeparts, a mortar hurls grenadelike charges 
as far as 3.000 fost. Oetanntions send daismic signals 
to geiphones. rewealng subsurface differences 


HEAT-FLOW EXPERIMENT (3h Probe planted 
eight feet in the lunar soll holds sensors that 
rreadure heat flowing fram thea intenor 











installed by Apollo astronauts busily” bug” the moon 


SOLAR WIND SPECTROMETER (ah This measures the 
namber of electrons and orotens streaming from the sun, 
ax wail as khee wiccit ly, direction, and temporature 


SUPRATHERMAL ION DETECTOR (Sh Registers the 
rate at wihech lone are crested in the moon's 
tenuous atmosphere and detects ions from apace 


COLD CATHODE ION GAUGE (G6) Capturing particles 
of the moon's thin atmosphere. the qauge monitors ity 
constantly changing denalty 


LUNAR SUBFACE MAGNETOMETER i7i. Seneors at the 
ence af three booms record the men 4 wight a pete fimld 


CHARGED PARTICLE LUNAR ENVIRONMENT if}: This 
devices records the flaw of particles hurled sutward by the 
gun. incliding that that cause earth auroras. 


PASSIVE SEISMIC EXPERIMENT ig) Recording 


moonguakes and meteorite impacts, the seiarmmmeter 


aqahlee aciontiate to draw provilns af tha Junar Intarior 


LASER RANGING RETROREFLECTOR (10) Bouncing 
Laser puloes back to earth, the reflector measures earth 
rotation, pelar cation, and continental drift, aswell as 
aipects of lunar physics. It qauges earth-meon digtances 
bo an aecurecy of less than sie inches. 


LUNAR SURFACE GRAVIMETER (i) Detecting changes 
as amall aa 1/10 billianth in the force of the moon's gravity 
Held. this experiment is searching for the gravitational 
waves predicted in Elnatain’s theory of rolativity. 


LUNAR ATMOSPHERIC COMPOSITION EXPERIMENT (rl 
This sophisticated analyzer of lunar gaseu was carried ony 
by Apollo (7, as were devices tl and (4 


LUNAR EJECTA AND METEORITES EXPERIMENT (12): 
Impacting micrometeorites and the surface tragmonts 
they dislodge generate electrical Hgnals that reveal 

the particles” speed. direction, and mass 





What we know—aned what we still do not 
inow—can perhaps best be summed up in 
31x questions, six mysteries of the moon: 


1. Is the moon like the earth? 


Ves, more «o than many scientists thought 
before Apollo. Like the earth, it ts layered, 
with a crust and mantle and possibly a core, 
and it “burns” with internal heat. Like the 
eurth, it hos had a dynamic history, although 
volcanic violence has viven way to an occa- 
sional burp ond the shivers of small quakes. 

But in more obvious wavs, the moons un- 
like the earth. No hint of life has shown up in 
the moon samples, although some analysts 
find small quantities of substances that they 
consider the forerunners of amino acids, the 
building blocks of life. There is no free oxy- 
gen. The moon is dry, even though three 
of its flat maria, or “seas,” are named Hu- 
morum (mature), Lmbrium [rains), and 
Nubium (clouds). Rust staims in some Apollo 
samples: may well have been coused by 
melted ice from comets or water in. meteorites 
falling on the moon, although some scientists 
blame contamination within the spacecraft, 

Apollo's instruments detect tiny amounts 
of the gases arcon, neon, and helrm, much of 
which comes from solar wind, So the moon 
has an exceedingly tenuous atmosphere, 
though tis ahigh vacuum by earth standards. 

As Dr. John H. Hoffman of the University 
af Texas points out: “If you took all the 
molecules in a cubie centimeter of the moon's 
atmosphere and lined them up end to enc, 
they would ft on the tip of vour pen. But if 
you did the same thing with the air you are 
breathing, the chain of molecules would reach 
to the moon and back with some left over! 


2. Of what is the moon made? 


For an answer to this question, | visited 
some of the laboratores where lunar samples 
are being analyzed. Scientists twirlec! the dials 
on safes, then prowelly lifted out little vials af 
moon dust and rock fragments to show mec. I 
saw bits of orange glass, green wlass, red glass, 
pieces of pitted gray basalt, and speckled 
chunks of breccia—-ageregates of many 
miiterials welded together mn a single rock. 

At the Johnson Space Center I saw sections 
of moon rocks @rowned thinner than the page 
you ate reading. Unaer polirized light ina 
micreascope these now-transparent ‘slices 
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glowed in psychedelic colors, giving ready 
identifications if minerals. 

In an wdjoining laboratory automation 
being applied to chemical analysis with an 
instrument called an electron microprobe. 
Electrons striking o rock sample cause it to 
sive off X% ravs. The precise wavelengths of 
the X ravs are a kind of fingerprint for identi- 
fying the elements in the sample. Driven by 
computer, the instrument can mutomatically 
sci a one-inch disk with a thousand moon 
puurticles embedded in it, analyzing each par- 
ticle tn turn within ten minutes. 

Some Of the tiny orange spheres from the 
Apollo 17 mission were being analyzed by 
the microprobe as I watched, and Dr. Arch 
Reid showed me the readout on an eascillo- 
scope. A series of peaks traced by » rapidly 
moving dot on the screen revealed the chemi- 
eal elements present. The scientist pointed 
to the magnesium peak, then aluminum, then 
a very high silicon peak, then calcium, titani- 
um, and tren. 

“Rven with the computer, it's an enormous 
umount of work,” said Dr. Reid, “but we're 
taking the lunar soils apart, piece by piece.” 

Analvses like these tell us that the moon is 
made of the same chemical elements as the 
earth aod the rest of the solar avetem, but in 
quite different proportions. The moon is rich 
in refractory ¢hements—those with high melt- 
Ing points, such as ¢alctum and titantum— 
that apparently condensed early in the solar 
nthitla from which the moon came. But the 
moon i poor in volatiles—those elements 
that vaporize easily, such as sodium or leadl, 

Carbon, that backbone of living things as 
we know them, Js rare on the moon. Much of 
what we do find probably came from gases 
continually escaping from the sun—the solar 
wind—and from meteontes, 

The moon a a whole has much less iron 
than the earth, though metallic iron—rare 
on the earth's surface—is common in lunar 
samples. Some of it shows up as nickel- 
iron pellets—splashed remnants of meteorites 

The late Dr, Paul W. Gast, heael of the 
Planetary and Earth Sciences Division at the 
Johnson Space Center, summarized in this 
way our knowlege of the kinds of rocks 
found on the moon: 

“The moon lacks the large outcrops of 
franite so common on earth's continents Alsq, 
stmnce the moon has had no oceans of streams, 
it has no Water-aid sedimentary deposits. 

(Continned om page JTF) 


National Geographic, Seprember [973 
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moon differ 
greatly, despite} 
similarities 


TO LONGER do scientists 
N femard the moon as.a 
celestial cinder pile, coll nnil 
inert. Today, thanks bo 
Apille’s seremic anc 
reochemical advances, the 
moon and earth appear more 
similar than previdwsly hid 
been belleved—both bust 
internally, divided inte lavers, 
and even sharing the same 
birth date—4.6 billion veors ago. 

Yet jmpertant differences 
uhownel. From aurface to cetiter, the 
mio menaures only 1,080 miles— 
a fourth of earth's rachis The 
min's density only about three- 
fifths that of earth, ond its vorioble 
magnetic field derives solely from 
maznctizo! rocks an the surface 
Moongqiokes, though frequent, are 
fewer ame weaker than earthquakes, 
ane they ocr at greater clepthe 
Perplexinely, the chemistry of the 
then tells that tt was formed of the 
rm chementis as earth bur in different 
pra porlions—contributing to o theory 
that the moon could have been born 
in a different part of the solar system 
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SURFACE FLUIDS, A 
dynam atmosphere 
wee the earth, and 
great oceans wash Th 
percent of ite surface. 


CRUST) Averaging 

1 tle thick, earth's 
mobile outer ebell drifts 
nnd comtoris as it rides 
atop the nhifting mantle, 
Lave periodically equirts 
to the surface Ehreugh 
woldanic vents 


MANTLE, Sore §.800 rmiliew 
thee’, earth's mantle consists 
of rock feahed to tempera- 
tures that may reach 

7,000" F. The lithosphere, 
amore rigid cuter layer, 
tlides slowly on the hotter, 
plastic asthweaphere, 
carrying tha continnnts 


CORE. Liquid on the sutside, 
Bolid in the center, earth's 
iron-nickel core etends 
inward the firial 2200 

miles and seethee at 
temperatures that may 
range around 7 Soo" F_ 


Moon 


SURFACE FLUIDS: A thin. 
¢tartely rmnasureable 
atmoaphere and the absancn 
of ecaans hint that the moon 
never had the kinds of gases 
that formed earth's atme- 
iphera and oceans, or that 
they secaped because of 
werk lunar gravitation. 


CRUST. The maen’s outer 
layer, almost four titers 
thicker than earth's. where 
measured, presents a lifeless 
panorama of craters 
fractures, and anclant java 
upweflings. Wo prot 

fuists of recent wolcanhim., 


“> MANTLE: Still tthe 


understood, @ lunar 

reauntie apparentiy 

extends altnost 600 

miles, with teniperatsres 
possthly ae high as 3.000" F, 


CORE. Satemic soundings 
suggest « partially molten 
euter pve iy the lunar 

canter, whith extends inward 
the final 460 miles. But the 
material does met peagepy le 
earth's iron-nicke! core. As 
with earth, heat from decaying 
radicactive elements probably 
Tuele thea inner furnace 
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APOLLO 2: New. 14-24) (6 
This second mission te land on 


tha moon alighted on a ray, 
of band of whectm, blasted 
from the orate Copernic, 
2450 miles to the-north. The 


ray ler atop Octanus Proce! - 


APOLLO (4; Jan. 3/-Feb, 2, 
toTi -Ebecta thrown op by 
Fhe levriuen bmpeck. Peo 
miles distant. formed tha Fra 
Maura hiltt of Apollo i, 
Minsion samples qhre « date 
for the catachsre about 4 
billion yrars ago. Banalts of 
Ocedrua Proceflarum inp 
against the hills, proving 
that the uplands predate 


larum, composed of layers of the lava Mowe. 
dark rare banat that welled 
upward from the mantle game 
4.2 billion years age. 





APOLLO 15; July 26-Aag. 7, 
ay: The Apansine Moun- 
talna soar nearly three miles, 
and enigmatic Madley Rille 
alashos a |.0O0-Taot canyon 

at the spectacular site of Apalle 
16. Thit mission and Apollo 66 
collncted highland rock 

dated as being more than 

4 billon years old. 








Landing-site- 
protiles flesh 
out the 
moons hace 











S THE APOLLO PROGRAM 
A ruined momentum during 
the YO Ss scientists poned | 
over lunar mp’ ane 
photographs to select 
liming sites that would 
be the most productive 
scientifically. Succes 
sive moon MHiehts 
reconninbered for 
TMssions to come 

Today, by pouttine 
lovether the wolum- 
ingus surveys of the 
wx Apollo landings, | 
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iis Vast bevel maria, 
or “seas.” bis hechlandls, 
niles, craters, regions af 
overlappln landform, and : 
t= stibsurface features, os shown 
in these schematic profiles 


tcientiats gain A ' 4, f 
rrowing understanding ¥ ‘a 
! 5 
of the moon's anatomy \ 4 
Le i 
i) 


et 
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APOLLO M7; Dect, 
a7 Masscis created by 
the impact that dug tha 
Serenitatis basin quard 
the valley of Taurus- 
Littrow, gcene of the final 
Apollo landing. After 
lave filled the valley some 
3.7 billion years ago, 

an avalanche breight 
down highland rock, 
putting it handily in reach 
of the lunar enplorars 





APOLLO Ih July 16-24, 1569 
Jurmbled boulders ejected 
from whitish West crater 
threatened this first honar 
landing with disaster, only 
seconds of figal remained 
when Neil Armstrood, 
chiaring Weat's debris. 
found a level area for 

setting down. The site lies in 
Mare Tranquillttatia, whick 
led with lava 3,7 billion 


years age. 


APOLLO 16: April i-27, 72 
Smaking rocks frog hotter 
terrain, Apollo t6 visited 

the Descartes highlands 
Debris hushed free Moorthy 
Ray crater. right. and nearby 
South Ray crater strews the 
surface, while beneath lie 
deposits frot more ancinnt 
Mmetecrite tinnacts. Ths 
highlands and thase of Apollo 
14, and If abound with 
breccias — rock fragments 
and sell that have adhered 
botause of the haat and 
pressure of impacts. 





“In the areas we have been able to sample, 
four kinds of moon materials predominate 
First, basalts in the maria that are rather like 
the most common Volcanic rocks on earth. 
Second, feldspar-rich rocks, especially a type 
called anorthosite, that are found in the high- 
lands. Third, an enigmatic rock type named 
KREEP® that is relatively high in radioactive 
Hlements, it t found chiefly in the regions of 
Mare [mbriom and Oceanus Procellarum, 
but is not known on earth. And finally, a re- 
cently identified basalt type that [ve called 
VHA, lor “wery high aluminum, found in the 
Descartes resion by Apollo 16.” 

Jack Schmitt, the geolovist-astronaut of 
Apolln 17, points cut that “anorthosites on 
curth are uncommon and sometimes extreme- 
ly ald. They are of special interest for that 
reason, and also because earth's anorthosites, 
such as these in the Acirondacks, are fre- 
quently associated with titannim deposits” 

This sugvests, infact. a real value of moon 
exploration. Although we have found no 
lunar resources worthy of exploiting, the 
knowledge we have gained from another 
celestial body enhances knowledge of our 
own carth, and—saome geologists sayv—itnayv 
lead to more efficient exploration of our 
Own resources. 


3. Is the moon hot or cald? 


Before Apollo, few questions roused more 
raring controversy wumonge scientists. (old 
moon adherents were numerous. But today, 
as Dr. David Strangway at the Johnson Space 
Conter puts it: “We've changed the question. 
Now we ask: How much of the moon was hot, 
and when, and for how long?” 

Many scientists today agree that some of 
the moon woe hot for at least a time. We see 
abundant evidence in the rocks from the 
moon that they were once melteel 

The surface itself gives-no hint of the heat 
that may now lie underneath. No active young 
volcanoes or fumaroles have been found 

Surface temperatures near the equator, as 
Apollo measurements show, fluctuate vio- 
lently, depencing: on the sun's position. They 
range from about 230° F. at lunar noon to as 
low as minus 290° F. just before dawn 

But the Apollo temperature probes, a series 
of ultrasensitive thermometers sunk cight feet 
deep, show that these surface variations dis- 
appear completely only about threeieet down. 





"kK for (jolassium, MEE for fare carth elemerits, ae 
P fer ploosphards 


ahi 
all 
‘Tian 


Hclow the thirce-foot level, temperate 
increases with depth, the result of a flow 
of heat from the mterior Aa 
MWMarctis (ls ts in charge 
of the heat-flow expenment, the measured 


rate of loss indicates a lungr heal! 


‘cording to. [dr 


aneeeth, It, wha 


preecdiuc- 
ton per unit of yolume nearly twice that of 


earth, [hie sugpests melting concitions some- 


where tn the nod. . 

Oddly enough, strong additional evidenci 
for heat in the moon's. deep intenor comes 
iTom the oumke-enéing seemometers. cl 
which there are now four operating on the 
moon. By measuring the various kinds al 
sme waves trom quakes and meteorite 
impacts as they pass through the moon, we 
eet arudimentary picture of the lunar tnterior 

The jittery lines on the semmopram: show 
a sudden change in velocity of seismic waves 
at o depth of about 25 miles—at least in the 
[Ech @ 
change implies that the maternal of the lunar 
suriace has given way to rock of different 
Composition, in 


5 


raion of southeastern Procellarunm 


which setmic Waves iravel 
faster. So, in the wew of Apo 


mologist, Dr, Gary Latham, 





los chiel seis- 
‘This discontin- 
wity may well mark the end of the funar crust 
and the beginning of 1 


selow the 45-mile bounclan, ssc Wayes 








le mantle. 


ecm to travel with fairly constant speed all 
the way up from the deep moongquakes thal 


Since most of the quakes iiec 


tnigeer them 
tected) by Dr. Latham: (and he records as 
Many as 5, O00 a Year!) Come [rom two lone 
belts 400 to 600 miles ceep, the material in 
the mantle stems to be toirly homogeneous 
to that depth 

Bul what les below? Ts there a core, pass 
bly iron? Is it in part molten, like earth's? 
These questions have been «a source of pro- 
aninkling 
when the se1s- 





lance speculation Kul no one hai 
af the facts wot) fuly 7, 197 
mograph recorded a sturtling event on the 

the crash of a meteorite 


more than a-lon 


far side of the moon 


estimited to weit 





wre % hrahons rom Wie even 


jcka | 


throuveh the interior of the moon ancl were 





recorded by the Apollo network on the other 
Bul one type, known os shear waves, 
was absorbed by something in the interior. It 


happens Lal shear Waves pass throweh solids 


sicte 


but not through liquids, so the conclusion 
may be that the moon has at least a partly 
molten center! Dr Latham puts the beginning 
of the melting at about 600 miles down, o1 
430 miles from the center of the moon. Mere, 





Might, 


n° healing, shaped the 
an imbrum-type 


wonnds, slow 

Hestory 
impact demonstrates. Disintervniting and vapor 
ming a> it strikes, 


Wired top), 4 hile go ahogk wave creates tructures 


a meteorite blaets debs’ owt 


A pool of rock melted from shock heat 
m the crater (middle, angel 


estie mrthe gel fists to ihe boss of moss above a 


in Wie Fock 


‘h i =| orb da 
Li a | 


Soir hi tes 
by pushing upward, causing additional fractures 
The blast has borled up mountain tings around 
the crate heat from racropectevity 


ale rit 


Ldulet 
fause: partial melting, ancl basaltic tater} rises 
Monge fractures, fling the basin laver by layer to 


Pri ib Tiere ‘bottom! 


ofeareys (reograpih Septe ribes {oP a 


temperatures for melting rock must be at least 
2,600" F. 

‘Since about a third of the earth's mass is 
iron, and since much of this metal ts in a large 
molten core, the question naturally arises 
as to whether the zone of melting within the 
moon could also be iron, If there were iron in 
the moon originally, ane the moon had been 
sufficiently hot, the dense metal presumably 
would have sunk to the intertor. 

The moon presents a miaenetic mystery 
that might be solved if inderd there is an iron 
core. No magnetic held is being generated in 
the moon today, yet lunar rocks show a weak 
magnetic field, unmistakable evidence that 
they were magnetized long ago, One explana- 
tion might be that a liquid core, rich in iron, 
acted as a dynamo early in the moon's his- 
tory and created a magnetic field that has 
qrmce cissmpatecl 

The entire question of iron in the center 
raises controversy. It is generally agreed! that 


the low density of the moon (about 3/5 that of 


earth) would not permit a larce dense core. 
But perhaps the core is small, or holds a low 
percentage of iron, Sime experts argue that o 
molten iron core. would require such a high 
temperature (about 3,000" F. at that depth 
and pressure) that much of the moon would 
melt. But others, notably Or. Brett, sugeest 
that the tron may be mixed with sulphur, 
which would permit a melting temperature 
as dow as 1,807" F 

In summary, then, we have reason ta spec. 
ulate that the moon is hot today in its deep 
interior, Inthe distant past, it must also have 
been hot much closer to the surface. Vast 
sheets of lava in the maria, such as Serenila- 
tis; Tranquillitatis, and Imbrium, testify to 
Widespread volcanism long ago, Such flows, 
scientists say, could easily have come from 
depths of as -much as 300 miles, finding their 
way to the surface through the massive net- 
works of fractures caused by the impacts that 
created the circular basins. 

Scientists conclude that the moon's beat 
engine seems to be cooling, at least in its upper 
levels. About the only hint of contemporary 
Volcanism comes from suspected venting of 
gases. Orbiting instruments in the Apollo 
apuicecrialt have detected radon, aracioactive 
vas, possibly seeping from the vicinity of the 
craters Aristarchus and Grimaldi. Such gases 
may be linked to elusive bright spots some- 
times seen on the moon. 

As far back as the 1500's, observers reported 


The Mysteries of the Moon 


— ——“‘“‘<‘<(‘(<‘(‘ SH? ee —— 


brief sightings of such spots, sometimes 
glowing with color. Just ten vears ago al 
Lowell Observatory, three reddish patches 
were seen near Aristarchus, and they re- 
maine! visible for more than an hour." 

These transient phenomena seem to he 
closely connected to Hdal forces which are 
many times more powerlul than those offect- 
ing earth. Actually, the distortions caused by 
these forces are also believed to be the chiel 
source for Dr, Latham’s quakes. 


4, Why is the moon lopsided? 

The moon displays a number of peculiar 
anomalies, of irregularities. For one thing, its 
mass i¢ mysteriously off center. 

When a Ranger spacecraft plunged into 
the tneon on a photographic mission in 1964, 
SCentists monitoring its fHIssaze were per- 
plexed because tt crashed slightly later than 
expected. Careful analyses of racar measure- 
ments, photographs, anc spacecraft orbits 
chowed thal the center of the moon's mass 
and the geometrical center were not the same. 
In fact, the center of mass is displaced toward 
the earth, and the near side of the moon ts 
about two miles farther away from earth than 
expected, as confirmed by Apollo's laser altim- 
eter. Small as it seems, it is significant to 
Beodesists. 

No one has a certain explanation of this 
mnomaly, However, some scientists believe 
that the crust on the moon's far side muy be 
thicker than the 35 miles indicated hy seis- 
mometer readings in Oceanus Procellarum. 
lf so, the two irregularities probably have 
SOOTHE conmeclion. 

In several other ways the nearand tar sides 
af the moon exhibit remarkable cifferences. 
The front side, as the most casual glance at 
the full moon reveals, displays vast fat 
stretches of dark maria, many of which, sci- 
entists beheyve, are enormous impart basins 
filled with lava. These are interspersed with 
heavily cratered highlands, the brighter areas 
of the moon's face 

By contrast, the far side, which we never 
ae from the earth, ts almost entirely high- 
lands. Only a few of the far-side basins and 
craters, such as Moscoviense and Tsiolkov- 
sky, have been filled with lava 

Why jis this? ‘Why did lava in enormous 
quantities rise to fill the big basins on one side 

See “That Cried Maiden... the Mien bs Kenneth 
Fo Weaver, NATIONAL GROGHAPHIC, February 1969 
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Near and far sides 
wear different faces 





Vastimure ures, compdsed of click biealts. srmurclee 
the faomiliar sear side of the moin (lett. Brighter 
hizhland dominate the lar side, where a suspected 
thicker crust may have checked the fiw of muir 


material bo the stirt na 





APeos PICK IN Peace rocks 


Lunar “hot spats 


t 
nHiitern the front side 


White the back is largels 
oom” Red indicates greatest concentrations of ra 
choective elements in the ftth cf the lum suerte 
that bas been tested. Yellow and green chart ares 
of jesser racdicactivits 


MGM Laas cree 


Lines show where nis 


of eas ariel cls 


of the moon but not on the other? Perhaps a 
thicker crust on the back made it harder for 
lave to break through 

Another anomaly: Rachoactivity on the sur 
face seem: to concentrate in afew near-sice 
areas, a5 shown in the adjoining diagram 
Vain, explanations are inconclusive 

Finally there ore the mascots, those strange 
concentrations tf material at are detected 
in the largest circular basins on the face: of 
the och 

Mascons were discovered by two screntists 
at the Jet Propulsion Laboratory in Pasadena, 
Californna—Willtam L. Sjogren and Paul M 
Mluller, While analyzing the radio-tracking 
data from Lunar Orbiter 5, 
967, they found that when t 


which circled the 





Tide: Th fe OT 
biting Vehicle passed over cach of the lorce 
ringed basins, the spacecrait speeded up tem 
Orarly. [hat increase, Mr. Sjogren tells me, 
was only about a quarter of a mile an hour 
aut of some 3,000 miles an hour 


but such a 
difference is highly sentican! 

The best scientitc guess about mascons is 
that the moot reacts after beme struck by o 
very taree object, pushing upward Lo replace 
all the mass that has been lost by the pmparct 
redicine the depth ol the newly created cto 
ter. Later, munritle 
through and partiv fll the basin, This addi 
tinnil material tus with extra cravily on the 


from thw break 


a et 


spacecrait and thus alters its velocity 


5. What is the moon’s origin? 


I 


A veleran student of the muon once sail 
that it would be easier to explain the non 
existence of the moon than (ts exetence 

Time, and all the evidence from Apollo, has 
not altered the truth of that statement. All 
the classir theones about the oriwin of the 
moon, plus: severol recent variations, have 
their proponents and detractors; there is no 
Conse ress 

Traditionally, three theottes have competed 
he fission, or daughter, theor 
ircwes that the moon was born from the earth 


Phe Sister 


Por alten 


or twin-plimnel, theory sujypests 
that the earth ond the moon were born to- 
cet her mE the same time fram the Same Choudd 
Atel the + SOL Se theor holds 
that the moon was born elsewhere th the solar 
svstem, then captured by earth's gravity and 
forced inte eternal wedlock. 

The 


marker chemical differences between earth 


severe probicems beset each theory 


Neatrenal Geoprapiic, september [973 


ant moon make it very dificult to see haw 
the satellite could have been ‘tern from the 
earth, or how the moon and earth could be 
twin planets. And problems of orbital dynam- 
ies argue that earth's gravity could not easily 
have captured the moon and swung it into its 
present orbit. 

Vet, a4 a Lunar Science Institute study savs, 
*The lunar stucies of the last decace hove not 
produced conclusive evidence against any of 
the theones of the Moon's origin.” 

And, a& Professor George W. Wetherill of 
the University of California at Los Angeles 
remarked to me, “I personally would guess 
that some kind of capture is the proper the- 
ory, but I would give tt only a 20 percent 
chance compared to 10 percent for cach of 
the others. The other 60 percent represents 
things we haven't thought of yet!" 


6. What is the moon’s history? 


The plaque on the door said “Lumatic Asy- 
hurt,” but there was nothing lunatic inside, It 
was a model of order and cleanliness, in which 
declicoted scientists from several countries 
were doing ultraprecise dating of moon rocks. 
L was visiting the geochronology laboratory 
of Professor Gerald J. Wasserburg at the Cali- 
fornia Institute of Technology. 

At the door [ removed my shoes, then 
stepped onto a squishy pad to clean lint and 


dust from omy socks: From the hall inside I 


could peer through windows into sparkling 
rooms where white-garbed scientists worked. 
Heavily filtered air under slight pressure 
flawed outward from the rooms, so that con- 
tamination could not come im. 

To owas not allowed into the holy of holies, 
where lunar samples were being prepared for 
analysis, but I observed that surgical stan- 
dards prevailecl Stainless-steel bone chisel 
and tweezers that had extracted « small frag- 
ment from oreck were immediately discarded 
for clectro-cleaning, for the next operation 
new tools were taken from a@ plastic box 
marked “clean.” Surfers not in use were 
covered with special paper. In some areas 
Teflon was used to cover metal surfaces. And, 
Professor Wasserburg told me, the floors-are 
regularly scrubbed cown with distilled water. 

The reason for such scrupulous cleanliness 
is that the laboratory works with infinitesimal 
quantities of matertal—as litth: asa huncrecdth 
of ao gram. Contamination would seriously 
iistort the results. 


The Mysteries ef the Moun 


Professor Wasserburg 15 a past master at 
measuring radioactive materials in rocks and 
determining how long radioactive decay has 
been going on. This gives him a rock's age. 

The technique ofracdioactive dating.is com- 
plicated, but a simple analogy helps explain 
it Tivou know the size of a log and the rate tt 
is hurning, vou can tell how long it has been 
burning by mensuring the amount of ash. 

In effect, Professor Wasserbure measures 
the proportions of strontium or lead or argon, 
which are the “ashes,” or decay products, as 
compared to their radioactive parents—ru- 
hidium, uranium, or potassium, respectively. 
Thus be con colculate with considerable ac- 
curacy when the rock was last crystallized 
from a melt. Or, as scientists put it, be ceter- 
mines when the radiometric clock” was reset. 

Before Apollo no one har any way of 
knowing how old moon rocks would be. When 
Professor Wasserburg and others began <lat- 
ing the actual moon samples, they made a sur- 
prising discovery: The youngest rock, a piece 
of basalt brought back by Apollo 12, was 3.16 
billion years old, far older than many peo- 
ple had expected That fact becomes all the 
more remarkable when you consider that 99 
percent of the earth's surface ts less than 3.1 
billion years old. That is, most of the earth's 
surface rocks have been melted, recrystal- 
lized, or deeply covered by younger rocks 
since that time, 

The very oldest moon rock that Professor 
Wasserburge’s group has dated—also from 
Apollo 12—is just four billion years oll So 
many rocks have been dated at nearly that 
same time that some scientists have attributed 
them to the [mbrium event. 

Other laboratories have reported older 
dates for several lunar rocks—4_2 to 4.5 bil- 
lion years ago. It is not vet clear whether these 
Variations in dating result from differences in 
the methods of measurement of in the type of 
racks, but they have triggered a lively discus- 
sion among lunar scientists 

Is this, then, the age of the moon? Not at 
all, for we believe from calculations about 
the original radioactive materials in the lunar 
rocks that the moon began forming about 4.6 
billion vears ago. That age coincides with the 
ages of meteorites, which some authorities 
regard as debris left over from the birth of 
the solar system 

Similarly, on earth the very oldest racks 
that have been doted are found near 

(Continued on page 325) 
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From microscopic worlds, bold lunar vistas: ents that wracked! the moon. Tiny glass purtich 
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cara Bile st te 
“Parrots head” emerged when milien 
floss from o micrometeorme tmmpac 
captured bits of sail) Such particles, 
know a4 agelutinates, are still heing 
formed us micranvweteantes Continues ta 
hombard the moun 


Small glass mounds cling to a larger 
bea of Apollo LT soil right. Like the 
eriass al lett, the teens structure sueeesls 
that it onginated in a lava fountain. 














Cem from another world, an 
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rover setting Where ft grew. The 
crvetal formed from wh iron-rich 
vonte curme the tooling of a 
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hot liv a lame meteorite impact 
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Godthaab, Greenland. Their age hos recently been set at 3.75 billion vears 
Yet we believe that earth, like the moon, t= 4.6 billbon veoure olel 

so we have never found—and may never find—any of the original crust 
of aither the moon or the earth But even if the moon's sears and rocks do not 
Hate back to the very origin of the solar system, they have opened up an ex- 
tremely important period in its history and have stimulated our thinking 
about the earth during this same obscure period 

From all this evidence about rock ages, temperatures, chemical makeup, 
end interior structure, scientists are beginning lo sketch outlines of Une pas 
sible history of the moon, Here ts one such outline 

Ateut 4.0 billion year ugo the @reul solar nebula began condensing 10 
form the bodies of the aun and the planets Some of this condensed material 
fatherecd to form the moon 

The enormous enerey of the infalling materia) melted the outer portion of 
the moon, perhaps to a depth of 100 miles or more, [na process called differ 
cntrabion, detiser materimak settled, ane lighter mittetials floated to form i 
etuint Thus the moon's crust was developed 

Even after the moon mecreted to its present size, (tt kept sweeping up celes- 
tind debris, such as the Imbrium object. The cataclysmic eilerts of such im- 
nacts not only tore out the huge basins but also reset the radiometric clocks 
of the surface rocks. This process virtually ended with the Imbrium event, 
about 600 to 700 million vars after the moon began to form 

Successive flows af lava, melted by radioactivity in the interior, rose ane 
vraclually filled the excavated basins: Meanwhile, smaller meteorites con- 
stantly battered the moon, pulverizing the surface and producing the pock- 
Inarks we see at every bond The rate of this meteoritic rain decreased, 
however, as the leftover debris of the solar system was swept up 

Since abwut three billion vears ago the cooling moon has apparently pro- 
tucerd no more substantial voleanism. For all that tome tts sorfare hes been, 
in the words of Sir Richard Burton, o “ruined world, a clobe burnt out, a 
corpse upen the road of might.” 

It was fashionable only afew vears avo to recard the moon asthe Rosetta 
stone of the solar system, which was going to lay bare the very earhest be 
pmnings of the solar system. No longer can we say that Explains Dr, Farouk 
E-Bay of the Smithsonian Institution: “Maybe the moon is the Stonehenge 
of the solar svstem, but not the Resettia atone. It tells us a ereat deal, but there 
mre still many mysteries.” 

That, to me. is an apt comparison, The moon, like Stonehenge, is still in 
part a riddle from the clistant past, & mystery that continues to intrigue the 
mind of man ‘a 
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By DAVID R. SCOTT 


Py he | etal 


IXTY FEET ABOVE THE MOOK, 
the blast of our single rocket churns 
up. a gray tumult of lunar dust that 
seems to engulf us: Blinded, 1 feel the 
rest of the way down “on the gauges.” 
With an abrupt jar, our lunar module, or LM, 
étrikes the surface and shudders to rest. We 
have hit our target squarely—a large amphi- 
theater girded by mountains and a deep 
cunvon, at the eastern edger of & vast plain. 

As Jim Irwin ane | wait forthe dust to set- 
tle, I recall the 12 revolutions we have just 
epent in lunar orbit aboard our Apollo 15 
spaceship Endeevowr, Each two hours found 
us completing a full circuit of earth's ancient 
satellite—one hour knifing through lumar 
night, then sunrise and an hour of cdavlight 

As we orbited, | found a particular fas- 
ctnalion In that sector of the darkened moon 
bathed in earthshine. The light reflected by 
our planet illuminates the sleeping moon 
much more brightly than moonlight silvers 
wor own teht. The mountains and crater 
rims are clearly seen 

T will always remember Andeqvenr hurt- 
ling through that strange night of space. Be- 
fore us and above us stars spangled the sk 
with them distant icy fire. below lay the 
moon's far side, an arc of bmpetetrable 
blackness that blotted the firmament 

Then. a5 ourmament of sunriseappraached, 
barely ciscernible streamers of light—actual- 
ly the glowing gases of the solar corona. mil- 
lions of mikes away—playved above the moon's 
horizon. Finally the sun exploded into our 
view like a visual thunderclap. Abruptly, 
completely, in less than:a second, its harsh 
light flooded into the spaceship ancl dazzled 
Ler Cvs 

As we looked into the early lunar morning 
from Endeavour, the moonscape Stretcheel 
into the cistance, evervthing the color of milk 
chocolate. Long ancularshacows accentuated 
every hill, every crater, As the sun urched 
higher, the plains “nd canvons and mouwn- 
tains brightened to a gunmetal gray, while 
the shadows shrank. At full lunar noontide, 
the sun glared) down wpon a bleached and 
almost featureless worlel 

WOW Wwe have come to rest on the moon, 
and the lastef the dust settles outside the LM 
We throw the switches thal convert this 
hybrid vehicle from spacecraft to dwetling. 
Thus bewin our 67 hours of lunar residence 

We are on a sill and arid world] where 











cach blazing day and each subireezing night 
stretch through 355 earth hours We have 
landed in the bright morning of a moon day, 
When we depart, the sun will not have 
reached zenith, 

[t ik sobering to realixe that we are the only 
living souls on this silent sphere, perhaps the 
only sentient beings in our-solar system not 
confined to earth Though we have slipped 
the bonds of our home planet, we remain 
ecarthmen. So we keep our clocks 4et to Hous- 
ton tite and fear our lives to the 74-hour 
cvele we have always known. 


PENING THE TOP HATCH for uw 
preliminary reconnaissance, | peer out 
at a World se¢mingly embalmed in the 
epoch of its creation. Each line, each form 
blends tonto the harmonious whole of a single 
fai sculpture. Craters left by “recent” 
metcorites—merely millions of years agc— 
stand dui, startlingly white, like fresh scar 
tissue against the soft beige of the unculat- 
Inge terrain. 

I steal a moment and glance straightoupinte 
the black aky where the crystalline sphere of 
earth—all blue and white, sea and cloucds— 
gleams in the abyss of space. In that cold and 
boundless emptiness, our planet provides the 
only glow of color 

For 30 minutes my helmeted head pivots 
above the open hatch as T survey and photo- 
graph the wonderland of the lunar surface. 
The incredible variety of landforms in this 
restricted grea (on the moon, the horizon lies 
ascant mile anda half froma viewer) fills me 
with pleasant surprise. To the south an 11,000- 
foot ridge tises above the bleak plain, To the 
east stretch the hulking beiehts of an even 
higher summit. On the west a winding gorge 
Plunves to depths of mere than 1,004) feet 
Dominating the northeastern horizon, a great 
mountain stands in noble splender almost 
three miles above os 

Ours is the first expedition to land amid 
lunar mountains. Never quickened by life, 
never assailed by wind and rain, thev loom 
still and serene, a tableau of forever. Their 
majesty overwhelms me, 

Fight vears’ training in lunar geology make 
me instantly aware of intriguing details A 
dark line like o bathtub ring smucdec= the 
bases of the mountains. Was it left bv the sub- 
siding: lake of lava that filled the immense 
cavity of Palas Putredinis, on the fringes of 








Mare Imbrium, billions of veare ago? Mare 
Imbrium, on whose edge we have landed, 
stretches across the face of the moon for 
some 630 miles. The celestial projectile that 
excavated it must have been huge—perhaps 
os much a8 50 miles ocross—anel it slammed 
Into the moon with a velocity many times 
greater than that of a-rifle bullet: 


HEN WE DESCEND the ladder 
af the LM and step onto the moon's 
Surtace, Jim ond I feel o pratifving 
sense of freectorn. For five days we have been 
crammed into the tight confines of the space- 
craft that brought us here. Now, all at once, 
we regain the luxury of movement, 

Hut, we quickly discover, locomotion on 
the moon has its own peculiar restrictions. At 
one-sixth of earth's gravity, we weigh only a 
sixth our normal poundage. Our gait quickly 
evalves into a rhythmic, bounding motion 
that possesses all the liehtness and ease of 
strolling on a trampoline. 

At the same time, since the mass of our 
bodies aund personal gear—and hence, our in- 
ertia—remains unchanged, starting-and stop- 
ping require unusual exertion. | learn to get 
under way by thrusting my body forward, ss 
though T were stepping inte a wind, Ta stoqs, 
I dig in my heels ane lean bockward 

To fall on the moon—and | did several 
times—is to rediscover childhood Vou eo 
dawn in slow motion, the impart is. slieht, 
the risk of injury virtually nil Forsaking the 
adult attitude that regards o fall not only asa 
loss of digmitvy but also o source of broken 
bones, the moon walker—lke a chijd— 
accepts it as vet another diversion. Only 
the clinging moon dust, the untoward de- 
mand on the oxveen supply occasioned by 
the exertion of getting up, pall the pleasure 
of a tumble 

Personally T find the one-sixth gravity of 
the moon mare enjovable than the soothing 
Weightlessness of space. | have the same sense 
af buovanev, but the moon provides: a reas- 
suringly fixed sense of up and down. 

As we unlowdt and begin to assemble our 
equipment—including: the battery-powered 
four-wheeled Rover that will rarry us-across 
the moonscape at a jaunty six or so miles. 
un hour—Il gaze around at the plains and 
mountains that have become our world My 
eves trace o curiously contoured, totally 
ahen wasteland. | scan the Jofty mountains 
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und feel a strange, todescribable emotion: 
No naked eve has ever seen them; no foot 
has ever trod them. | am an intruder in an 
clernal wilderness, 


[HE FLOWING MOONSCAPE, un- 
marred by a singh jageed peak, re- 
minds me af earth's uplands covered 

by a heavy blanket of fresh snow. Indeed, 
the dark-cray moon cust—its consisiency 
arems ti be somewhere between coal cust 
and talcum powdler—mantles virtually every 
physical feature of the lunar surface. Our 
boots-sink gently into it as we walk; we leave 
sharply chiseled footprints. 

Color undergoes an ode transformation 
here. Everything underfoot or nearby is gray, 
vet this hue blends gradually into the uni- 
form golden tan that characterizes distant 
objects. And this small spectrum moves with 
the walker 
vray tint as the dust, but we find two that are 
jet black, two of pastel green, several with 
sparkling crystals, some coated with glass, 
and one that i6 white 

As we advance, we are surrounded by still- 
ness. No wine blows. No sound echers. Only 
shadows move. Within the space suit, | hear 
the reassuring purr of the miniaturized 
machines that supply vital oxvgen and shield 
me from the blistering 150° F. surface heat 
of lunar morning. 

Any of o thousand malhinctions in a space 
suitor the LM could condemn on astronaut 
to swift death. Vet we have a quiet confidence 
in our own abilities, and a boundless faith in 
the engineers and technicians who have fash- 
joned the ingenious devices that transport 
and sustain ws in space. Often, in the course 
of my stay on the moon, I recall the words of 
American poet Edwin Markham: “There is 
destiny which makes us brothers; None goes 
hic way alone” 

At first we experience a Lroubling deception 
with perspective. Without the familiar men- 
suring sticks of our native planct—trees, tele- 
phone poles, clouds, and haze—we cannot 
determine whether an object stands close at 
handor at aconsiderable distance, or whether 
it is large or small Gradually our eves learn 
to cope with the craters—mammoth, medium, 
and minuscule—that dot virtually every inch 
of the surface. And gradually the moon be- 
comes a friendlier place. A thought occurs to 
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me: Would human beings born on the moon 
be able to find their way among the trees 
and clouds of earth? 

Each excursion on the lunar surface is 
Dlanned to last seven hours, almost to the 
limit of a space suit's life-sustaining capa- 
bilities: We diz and drill into the surface, 
gither rocks and soil, take endless photo- 
graphs. The photographs, tt scems to me, piro- 
vice te with o testament that transcends 
time, for we may be photographing the dis- 
tant past of our own plone. 

The Rover functions impeccably as we 
rice from site to site, accumulating fragments 
of history. We bounce and pitch across om- 
nipresent chuckholelike craters. The motion 
exactly resembles that of a small boat in a 
rough sea; so does the physical effect. In- 
credible as it seems, in the and environment 
of the moon, svasickness could become an 
occupational hazarel. 

After each of our expeditions, we climb— 
sapperct of energy—back into the LM. Wirth 
its.oxveen and food and water, it is a tiny 
artificial earth that comforts ws in the voit, 
Removing our space suits and attending to 
our housekeeping chores consumes two hours. 
For the first twenty minutes we are conscious 
of a pervasive oder, similar to that of gun- 
powder, from the moon dust we have tracked 
in, Our air-purifying svstem soon dispels the 
acrid! scent, but the fine, adhesive dust clings 
to evervibing. Back on earth, no amount of 
Cleaning will convert our space suits from the 
gray hue acquired on the moon to their once 
Pristine and sparkling white. 

The better to sleep, we create the illusion 
of might We place opaque shades over the 
windows of the LM to excluce the harsh stun- 
light reflected from the moon's surface. Then 
we zo through all the homey activities of sun- 
set on earth, even to snapping on overhead 
lights. When finally we switch them off, we 
settle into hatmmecks, On earth, 1] have. al- 
wavs found hammocks uncomfortable. Hut 
here my 30-pound body adapts marvelously 
to the canvas crescent, and I easily fall into 
dreamless sleep. 


,OUNCING ALONG IN THE ROVER 

a on our third and final expedition, we 
begin to feel fully at home tn our new 
habitat. The craters now seem familiar and 
help us -paute distances. Amd we venture 
across the horizon—the first astronauts ever 
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to do so—without anxiety, Should the sophis- 
ticaled Rover navigation system fail, we have 
4 small cardboard sun compass fashioned by 
a technician in Howstan—a frail instrament 
much shriveled by the savage lunar sunlight 
and coated) with moon dust—that will give us 
our bearings. But our newfound confidence 
atems less (fom instruments than from the 
fact that we have come to know and under- 
stand) our surroundings. 

On our return we even dare a shortout. 
The Rover bounces between undulations and 
Crater walls that mask our view of the LM 
for long minutes, but we emerge on larget. 

Arriving at the LM, I experience a sense 
of impending Joss. Soon | will leave the moon, 
probably forever, And, ina peculiar way, I 
have come to feel a-strange affection for this 
peaceful, changeless companion of the earth 

As | mewnt the lodder for the [ast time, I 
halt and glance back ot the Rover. It seems 
potsed and ready for its next task And poised 
in thatsame eager attitude it could remain for 
thousands, perhaps millions of years—a driy- 
erless vehicle lost in the loneliness of this life- 
leas realm. Beside it, like staunch sentinels 
through the long millonniums, will hulk the 
LM descent stage and the assorted equip- 
ment of our mission, The. vacuum of space, 
which knows only negligible decay, will con- 
fer upon wll af it—even to the footprints we 
have left in the undrifting dust—a perma- 
Hence akin to immortality. 

The theoght haunts ws that the ened of the 
Apollo fights may mark man's last visit to 
the moan for a long time. Atmercan manned 
exploration of deep space is scheduled for an 
intlefinite hiatus Most scientists have already 
suggested that, when it resumes, all effort 
should concentrate upon reaching Mars ane 
bevoncd. So our lunar artifacts—bypaussed in 
the race to the planets—could remain un- 
tisturbed for eternity. 

Clutching the ladder, I raise my eves from 
the now-familiar moonscape to earth, glow- 
ing in the black heavens—that incredibly 
vivid sphere, 50 blue, so beautiful, so be- 
loved. And so bedeviled: by ecological bal- 
ances gone awry, by scattered starvation, by 
a shortage of energy that may motivate us 
to seek sources bevond our earth. Our Apollo 
crew believes that a technology capable of 
exploring space can and will help resolve 
such problems. We feel a sense of pride in the 
accomplishments of our program, vet we 
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cannot escape a sense of deep concern for the 
fate of our planet ancl our species. 

This concern has led us to add certain items 
to the equipment we are leaving on the moon. 
The sum of these articles, we hope, will form 
Ba resume of our era in the continuing story 
of the human race. 

In eons to come, should astronauts from 
the deeps of space—from other solur systems 
in other galuxi¢es—pass this wav, they may 
find our spoor, our abandoned gear. A plaque 
of aluminum affixed to the deserted LM de: 
scent stage portrays the two hemispheres of 
our planet, upon it are engraved the name of 
our spacecraft, the date of our mission, and a 
roster of the crew. From these data, the equip- 
ment, and even the dimensions of our fout- 
prints, intelligent beings will readily deduce 
What kind of creatures we were and whence 
we come. We leave a piece of fauna—a falcon 
feather—ancl of fora—a four-leaf clover 

In a little hollow in the moon dust we place 
a stylized figurine of a man in a space suit 
and beside it another metal plaque bearing 
the names of the 14 spacemen—Russians and 
Americans—who have given their lives so 
that man may range the cosmos. Finally we 
deposit a single book: the Bible 

Qur mission ends in fatigue and elation. 
Amazing success has rewarded the first ex- 
tended scientific expedition to the moon. 
After debricling and helping in the analyses 
cf our findings, our crew disbands. 








| OW, TWOYVEARS LATER, I continue 
to work in the Lyndon B. Johnson 


Space Center near Houston, Frequently 


I reflect upon those three most memorable 


days of my life. Although I can reconstruct 
them virtually moment by moement, some- 
umes J can secatcely believe that I hove 
actually walked on the moon. 

Occasionally, while strolling on 4. crisp 
autumn might oar driving « straight Texas 
road, I look wp at the moon riding bright ane 
proud above the clouds. My eve picks out 
the largest circular splotch on the silvery sur- 
face: Mare Imbrium, There, at the eastern 
elge of that splotch, | once descended in a 
spaceship, Again IT feel that T will probably 
never return, and the thought stirs a pang of 
nostalgia. For when T look at the moon I do 
not see a hostile, empty world. [see the racdi- 
ant body where man has taken his first steps 
inte a frontier that will never endl. 
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gfil! aeek the Sierra's elusive freesure, be how worked the nearhy HMardecrabble Mine for 22 years. 


of the Lost sierra 








foppy bats and children in tight-fitting 
jacketis—all wenring skis. In the backweround 
were houses with only the rooftops showing 
nove the snow. It Was these pholographs 
that had first captured my curiosity and sent 
int, Starting the ‘summer before, in séarch 
Of old mining Camps WI such exotic names 
as Poker Flat, Port Wine, Poverty Hill, Whis- 
Rey Dippin, and Lda Porte (map, page 347) 
[In mv explorings I was to learn that gold 
nnd snow were still inextricably entwined 


in the life of the Lost Sierra 





Holy 20 Face the Freeze 


Sow in winter, the old saloon in the La 
Porte Hotel, built. in 1906, was frequented bs 
i handful of the town’s 20 wintertime resi 
dents (nage 3450). Phere is a tich stand-iwn0 bar 
with a brass railing, a ceiling fan, a plaver 
plano, and the inevitable print of “(ouster's 
Last Fight" in a huge frame on one wall 

(utside, the min stvt of La Porte wie 
deserted. | walked alone it at mizht with the 
beginning slivers af snow pricking my face 
hke needles, Though it was whit the durmble 
Vear-round residents called a mild winter, 
the 4treet was banked bv huge drifts 

Next moringe the snow was falling with 
determination, slanting ike a wihtte curtain 


across the window of my hotel room, obscur 


ine the howes and tall trees bevond, [strapped 
on snowshoes, lone and narrow “Indtan 
webs.” for o solitary trek into the forest 

In the undulating white wilderness; bushes 
and uoctercrowih and rocks were buried, anc 





the trees so feathered’ with snow that thev 





WEE We Ww Hite ty Pret Lhe fee OP te EET] 
track of mv snowshoes filled in behind me as 
i] mt 


l tramped toward the nearby cabin of Pat 
(VY Rean, an ole prospector | had met | 





t 
Summer htiore 

[t was snowing harder as [ circled throurh 
the forest, and in the swirling fakes | experi- 
enced the brief panic that the Lost Srerrans 
Ol times puist must have known when they 
were not sure their bearings were meht. fi 
wis With huge reel that I came upon Pat's 
Kelly-green cabin and the plume of smoke 
rising from its chimney. Stacking my snow- 
shoes outsicie, | went infor the warming drink 
Of Trash whiskey ond the crackling fire | Knew 
would be Waiting there 

‘Pat, 'm ashamed of myself," 1 told him 
E almiest got lost. 

Put had been busy waxing his ten-foot 


*lhone-biard” 


kis for o walk into La Porte 


Golden thats of tne Lost Sierra 





“They eal] “em skis now. We called ‘em 


now shoes” cove TPrumm ould of La 


Porte (hacing. page), shouldering ben-fout 
boars made from Dougie fir. “In Poy we 
had 1&ieet of snow,” save Afr. Gould. “Neg 
fy coverci! the rool. peversaw dayliehtior 
tT links li ion fun I hee i eur oO] aloes 
then, you were dead,’ 

Working the winter away, #ire owl 
feehions abarniowl from apinecune above) 
Summer brine steady flow of visitor 


a i i . 
in the Logie slo 


His lean face, remarkably unlined for his 80 
years. was kindly," “Tr nothingto be ashame 
of,” he said to his lilting brogue. “Tl mind me 
the the [ took a -wrope canyon in a snow- 
storm ned hid to «pend the night out mm it, 
wing on top of o fine bole [| dig in the snow 
In the morning my face was as black os the 
ace Of spades from all them smoking embers.” 
Pat ("Kean & to me the epitome of the 
flernal wold seeker of the Lost Srerrm. He had 
lived throweh 40 winters in the snow-covered 
olution of Poker Flat. andi be hoc his way, 
he would still be there. But he broke his back 
romng-over the side of the road in atruck four 
VEATS ABO, and thal put a stop te his 40-moile 
round-trip ski treks from Poker Flat to La 
Porte 
Visions 
La Porte, hut his injury does not prevent him 
from returning to Poker Flat to pan for gold 





and Downieville for mail and pro 


Pat mover to the winter cabin near 


as S000 a& the sow melts (page 349) 
Pod met Pat toward the encd of mv summet 





sortie into the mountain fastness that enfolids 
the Lost Sterra, when the green landscape 
Was a disarming contrast to the scenes: of 
snow around ws now. From the time | en- 
tered Beck wourth Pass till Pat introducec me 


to the decaying mysteries of his Poker F 





fut 
recon, | seemed to have moved back a cen- 
tury and more, toa place where the mMoneering 
spirit still etched the land and the character 


Mite people 
Fortv-nimers Of to o Skiing Start 
(in that summer's exploration my zuice 
was William Berry, who cave the name “fost 


to this out-of-the-way region when he 
stumbled upon i 40 years age, A vibrant man 


Mera 


whose energy and hardy frame belie his TU 
years. be as the official historian for the U.S 
Ski Assocation, and among the first to prove 
that ortamzed ski racing-in the United States 
began with the forty-niners 


With Bill Berry 


l tneandererd) through tins 


i Lt i Fane a 


Hearts and fags aflutter, Biaireden citizens tur aut in 1910 to ereet the firet passenger 
train to run the Feather River Route. With the mines in decline, the ratiroad opened the 


Country lo tarite-scale loge and io lowlanders-seeking mountain solace 
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fumily for vears had run horse-drawn stages 
in summer and 
supplies ancl mail into the high miuntains 
anti bringing back geld ancl mak Phe old 
route—the wagon rond first hockeed out by 
the. carly wuron trains rice 
known as Che Hogback 

‘Summers were casy going then if you had 
the stomach for louking down 2,000 feet,” 
Francis O'Rourke told me “Byt winters wen 
another thing, with howling blizzards ond 
cnowslides. We could only to a8 far os Nelson 
Point, and there the skiers from La Porte 
nen would load up 3)- 
pound packs, wand the kids hauled suppines on 


sleigihs in winter, carrying 


crossed fA 


would meet us The 


aheds ancl corrugated! iron sheets,’ 

When I asked him bow his stuge horses 
could make it throuch the drifts, he answered, 
“They wore snowshoes. Metal contraptions a 
e with felt or rubber bottoms, and 
4 clamp that ccrewed down over the lool” 

“Did tne tunke to them?” I askecl 

“Whost del tut some cicin't 





i wet wht 
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could catch on, but we had one black mare 
that could walk a tightrope with them.” 
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| told (Rourke we were going to jeep 
next cay over the same old-time warton roar 
to Lae Porte, He said, with a di¢missing wave 
of bis hand, “It's superhighway now.” 

If the route’s 35-mile ribbon of rocky one 
track road was Francis O"Rourke = idea of a 
superhiehwayv, it wasn’t mine. Tt was, bow 
ever, hauntingly beautiful. Falls of cold, clea 
waler catcaced down over moss-covered 
rocks, eventually to reach the Middle Fork of 
the Feather River. In one placid pool « lone 
deer raised ie cdnppinge head to wateh our 
Phe constant waterfalls were so tn- 
vitine that T stopped and stepped into one 
The force of the icy water drove me to ms 
knees, and | emerged pusping. 

As we climbed hizher, we overlooked the 
rugged canvon of the Middle. Fork. [1 1 one 
of the deeper and more inaccessible canyons 
in the Sierra Nevata, and many puts of it 
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mav never have known the footfall of man. 
The treés at the battiam of it seemed no larces 
than spikes of grass, and the river was only 
iI iver Vem. 
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She frequrcerl me with a mschevous smile. “| The town has dwindled to a cinele hotel, 


Wis a facer, tou know, and 1 raced in sheer i genernul store, hwo saloons, a number of 
skirts. That really scondolized ‘em.” houses, ancl heat rows of cabins once coocupied 
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Truman told me. “The townfolk: are the 
steady income. But 1] also cater to loggers, 
road crews, and lots of fishermen, hunters, 
anc) campers. Not many of them a4 colorful 
as the old prospectors. 

“They were a curious breed. I never hid 
the gold bug, but with them it was a fever. 
There was that Luxembourger fellow, found 
a pocket of gold that brought him $400. He 
spent the next 35. years tunneling the moun- 
tain where he'd mace the strike He never 
found another nugeet, but he kept on saying, 
‘I'm just afew feet away from fortune, When 
he died at 34," Truman added drviy, “that 
fortune was still just afew fect away.” 


The Mail Went Through —on Skis 


Back at the La Porte Hotel, in the saloon, 
I talked with Dick (Rourke, a cousin of the 
Francis (Rourke [el met in Quincy. A blue- 
evid, ruddy Irishman, Dick had been one of 
the area's Ist mail carriers om skis. 

“T iess it, Was a hard life.” he said, “though 
I didn't think anything about it then. | would 
sturt out from La Porte and make the climh 
to Howland Flat. [ wore the long-boards and 
eurried « canvas mail sack weighing filty to 
sixty pounds on my back. Going uphill, | 
slipped ‘moccasins’ of mattress ticking onto 
my skis fortraction. | rubbed charcoal under 
my eves, but even then, there were times 
when | got nearly snow blind. In heavy 
storms I just wouldn't go oul, except in ex- 
treme emergencies.” 

It was in the same saloon that 7 hae first 
met Pat Kean. We fell to talking about 
Poker Flat and Pat agreed to guide me there. 

We jeeped down 4 dirt road cut through 
miles of loose rock piled co deep on the hill- 
sites that nothme could grow, the ravages 
of last century's hydraulic mining While we 
bumped wong, Pat talked of how he had 
come to the Lost Sierra. He had been born 
in Ircland, and bad worked in mines near 
Los Anpeles. 

“T had me a partner,” said Pat, “an [nsh- 
Evnilish lad, called] Whitey. He got the urge to 
sere the Sierra cole country, When he came 


hack, he said, "Ve have got to see it, [t's the 
new country.” I said T would. eo fortwo weeks, 
anil, by jings, I found a nugget, and I've been 
here ever since.’ 

He added philosophically, “I've made 


enouch to live all these years, sometimes 320 


u day in the short season, between snows 
That's all a man can ask for, | never hae 
much patience with the kind who hate aman 
because he hod the good luck ond the know- 
how to make a million.” 

Poker Flat today is only a ghost of what it 
wis in 1852, when several hundred miners 
panned for gold on Canyon Creek and its 
tributaries, or tunneled inte its sharply rising 
slopes. When we jeeped through what was 
passable of the long narrow valley, we sow a 
dozen houses in various stages of ruin, anc 
a lane miner 

The miner, Vern Overby, explained that he 
worked his claim only in the summera He 
showed us two morznificent gold nugeets he 
had found after a rainstorm uncovered them. 
1 should never have felt their water-worn 
smoothness growing warm in my palms, be- 
cuuse | was instantly seized with gold fever. 


Water and Patience Do the Trick 


After that I owas bard put to tear myself 
away from clambering over the boulder- 
strewn creek in starch of nuggets. | would not 
he content until Pat O'Rean showed me how 
to pan gravel mixed with water. Dexterously 
he rocked the pan with circular motions, 
tipping it from side te side to let the gold- 
heuring sand work ite way to the bottom, 
“The secret & in letting the water do the 
work.” said Pat “That anc patience.” Several 
tries with the pan without finding color, and 
| began to understand the chsappointment 
that bac sent all but a lucky few back out 
of the California gold country penniless. 

“The Chinee were the ones with true pa- 
tience,” Pat told me as we sat on the broken- 
down stoop of the house in which he had lived 
for so much of his life. “The white men al- 
wivs looked for the rich stuff. They took the 
cream and moved on, Then the Chinee would 


Night muste of the outdoors—covetes vapping and crickets chorusing—ploys for Mary 
and Forest Sheehan, grandparents of smiling Jerry Weirton, when they sleep on this 
sugar ine bred during summers at their isolated ranch near Scales. “In the tree branches,” 
save Mr. Sheehan, “we can see Ailhouettes of ladi¢e in hodpskirta, witches, and goblins. 
How much some people miss huddled lin their loins!” The Sheehons’ 40-acre spread is 


guarded by a fierce black dog called Tattycoram:, 


“Name's from a-girl in Dickens's 


Little Dermit,” Mr. Sheehan explains. “She was subjeet to fits af temper,” he wells dryly 


adh 


National Geographic, September 1973 
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So Sostaleia for the “Cood Old Days” 


SCUba quyIne feo aed & eM ime nsion 
respecting techniques. At the ghost cam Crusty Jim Dugan, with the gaunt face and 
of Seoles I found beorded, long-haired (ohn roiled hands of 86 vers, bod been one of 
Saccell, who scoba cies In Cbep creeks and those pioneer children. Bill Berry and | sat 
old hyvedrautic pat page 441) When | saw with him ong worn bench beside a wooden 
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him in late autumn, he was patching up ain oorniwalk in Downieville, The sunlight wa 


eahin fod laving im bealth foods and firs hazy with autumn, and there wae the dr 
worl aeninst the imminent snows erent of civine ives In the at 

For the past three summers my wite and | Tim. Dugan's grandfather had been among 
hive teen wing and oilel Hinting iy ile the “role Lakers wht hae ettli d the Lost 
ies he <. “hit this vear. were going ti “aera. His mother had raised ten children 
i: ond make out the winter. We wont hav in Moker Flat, anc he iather narl been an on 
Jectricity, but we've got kerasene lanterns lucky miner“ who just managed to get along.” 
ind that old cast-tron stove Pectl oki wi. tt my father, though. 
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| askew] about the three children, fanne wu Tim said, wagging his chin sharply. “He wu 
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tepee.“'Thev'll do all right," he said. “If the 


Biye them & Catholi huneral lf they wa 
f them our- Whethorlist, he cove them o Methorclist funeral.” 


wives, and if necessary, go for help.’ Pousing in afterthought, he added, "TL wasn’ 


When | wert back to La Porte in winter. | al that easy to bury the dead ino winter We 





hal to tig through 18 feet of snow and 6 feet 
of dirt.” 

[ made the mistake of remarking nostal- 
ically, “Still and all, those must have heen 
good times to Hive in.” 

Jim Dugan snorted 
TY talking about the good old days." he said 
“Well, in the good old days, vow couldn't hared- 
ly make enough to keep a dog alive. Listen, 
thister. Every tite you wake up in the morn 
ing, vou better shake hands with vourselt 
for ving now.” 

Jim's tempér cooled and his eves lighted 
up when Bill Berry asked whether he had 


WEES 


“I bear people on the 


known many of the old-time ski ri 

“T knew all of them,” Jim Dugan said, “even 
Todd 
know, who made the fastest time of all—a 
60-yard run m 13 seconds, and that /rom 
A Stancine start 

Baill interrupted. “That could have been an 
all-time speed record over a short run.” 

“l wouldn't doubt it,” fim Dugan saic 
‘These bavs who race now couldn’ hold a 
candle to the long-board riders. And you 


know the reason why? Short skis, that's why!" 


Tommy Tommy wis the one, you 


Pegging her point, Lynn Webb 
clashes with Earl Hartman dur- 
ing La Porte’s annual cobbage 
tournament (left), convened in 
VW ey 
send summer viditors scurrving, 
the town's 20 residents settle in 


for the Jong haul toward sorine 


A Soon Wither Seers 


Like the miners of old, they look 
to each other for friendship and 
entertainment 


Part-time barber, retired miner 
Rinaldo Danen of Dowmeville 
trims the hair of Mrs. Vireitia 
Weaver, oroprietres: of one of 
the town's: ootels: Mir. Danen 
comme from Ltaly in 
his fortune. “Once I helped dig a 
tunnel 2.700) feet long,” he recalls. 
"We liverd ke: miles, but we 
found! nethinge: Dn soother mine 
[ found a 37-ounce nugget | 
called the superintendent, ane te 
damn near fated!" 
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On my ast tip inte the Lost Sterra, in 
Winter, [ saw o revival of the old long-board 
Hill Berry bad offered his treasured 
Museum alias? &la feet 


lone handcrafted of 


racing 
PeCeS, SALE—SOTIC 
spruce and fir, bent 
ind tempered in boiling water, and saturated 
with pine tar 

The day of the race dawned cazzlinegly 
clear, and wewent into the backcountry be- 
whining 
youthful racers—most of | 


Snow mooes 
nem 
made the lone climb 


v¥ond Sherraville on 
Then the 
short-ski competitors 
to the top of the hill. 

While we were waiting beside the red- 
flaogeed fintsh line for the race to begin, I 
tulked with Johnny Redstreake (page 343) 
and ferry Burelle, two of the last long-board 
racers Their racing days were over, but thes 





had volunteered to wax the long skis with the 
concoctions that had 
down from the curly ski mokers 


secret heen hanced 


[ asked Johnny sabeeaigt the lisse CoOnTron- 
lation between lone-boards and morcdern skis 


] a | 
iA be ae ae 


When Te 


competed with Hannes 
Schroll, a former U.S champion 
“Hannes was a nice man.” be reminisced 


“but he couldn't hide a erm when he saw me getting into 
my long-boards. I was set to teach him a lesson, and | 
went all the way oul My skis were rattling like rifle shots, 
and | couldn't see two feet in front of me, because, you 
know, I was averaging more than 60 miles an hour. But 
| had aimed my balance pole like o gun to the big Hags 
at the end of the rumout, and | just sighted along that 
and kept to the grooved track.” He chuckled. “Hannes 
Schroll was ane surprised man. He told me afterward, 
‘Never oid |] believe thal skis could @0 $0 [ast ~ 

There was a warning shout from the top of the hill, 
and two racers in the first heat pushed off When the 
hurtied between the red flags, they were an unrecogniz- 
able blur of speed. In trving to brake down with his 
wooden balance pole on the runout, one of them fell 
The long-boards sailed off to the sade, but the downed 
racer performed cartwhiels that seemed to have no end 
Finally, he sat up and e¢rinned dazedly. “Boy, those 
things move’ he said 

When the races finished, [ asked young Don Demos- 
thenes. a ski racer from Nevada. what it was like on the 
long-boards. “Tt's a weird feeling,” he saicl “Vou have no 
control, no turning, no nothing. You just go with vour 
skis and hope -you come oul in one piece.” He paused in 
reflection. “It's not only the long skis," be sand, “It's that 
wax they put on. [That's something!” 

| went to see Jerry Burelle in Sierraville just to ask 
him about the rouncl cake of wax he hod rubbed onto 
the long-boards that das 

He took me into a workshop aromatic with chunks ol 
early-clay ski wax. “Making ski ‘dope’ was a fine science 
a hundred years ago in the Sierra.” he said. “Those 
olel-time ski riders had as many as twenty different secret 
recipes to match any kind of snow, and they would bhawe 
shot anvone whe tied to pirate them.” 

When l-asked to see the recipe be had used that day, 
he reluctantly opened a book with a worn black leather 
cover and turned to a page of spidery handwriting 


February 28, 1805—No. 20 
2 of speritacet 
70 drops on of spruce 
18 drops oil af cedar 
i! drofa coal ou 
fi dyonpy off of fremiock 
i teaspoon turpentine 
I/S os camphor 
COOK 44 MINUTES 


Afterward, we tulked about the Lost Sierra—its crum- 
bling gold camps, and its heritage of strength and kind 
ness, the helping hand of good neighbors: in times of 
trouble. “Nobody has much money up bere,” said ferry, 
“hut they're not afraid of work, and they can always 
find an excuse for a good time. They know how to enjoy 
life. I hate to see it all die, but dving it is. Whal a great 
thing that it bas lasted this lone.” [] 
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Child of the Sepik maps in 


crosscurrents of change tearing at the 
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THE LAST WORK CANOES are straz 
fling homewiurd as afternoon wanes. Near 
the nver, smoke from the cooking fires 
hanes like aforin the humid heat, shrowd- 
ing the thatched roofs of Melawei village. In 
ihe Aaws fomboran, the spirit howse, a man 
naked except for alomeloth pounds a staccato 
message on @ hollowed-log drum: Visitors 
have come 

Deen in the jungle the distant thucs are 
heard by barrelchested Gwovap, o villager, 
and his hunting party, hurrving back with the 
carcass of aowild mg t 





wy finve speared: Pres- 
enily, in the twilight, (iwoyup strides up ta 
our stilted hut and bids my wife, Harbora 
and me welcome 

We are about to start dinner, 30 Barbara 
invites him to join us. Hungrily culping down 
a huge plateful of corned beet, Gwovap mins 
an éenvwiels eve over our stock of food and 
CAM pIng SUES, 

“Vuptela vat mont foktari long Amerthy?' 
ht asks in pidgin English. We both nod. “Mi- 
Peid nova! mating, be continues fiercely. We 
have nothing, he issaving. Why do you Euro 


peins have plenty of money and tinned food 





rave <0 little? 


Why don't you show us how to build money 


and outhoard motors, while we 


Tnclories too, so we can all be rich? 
Europeans Came Early to the Sepik 


This ts our third expedition to New Guiness 
in the pact five vears. On the two previous 
Visits Hurbara and | penetrated rémote cor- 
ners of this huge island to photograph and 
write atout tobes that still practice hend- 
hunting and cannibalism," But here, on the 
7O0-mile-lone SET K River, the white man's 


presence has been felt for vears. Now, inex- 





orably, itis changing the colorful life-stvles of 


these hbomive People, And the result, more 


5 L . a : 
often than not, is contusion and trustrahon 
Australia administers Panua New Guineas, 





the esstern half af the island T 
half—West Irian—ts part of Indonesia (map, 


page 357). Australian patrol officers impose 


Western 


strange new laws over the old unwritten ones 
itaders create a demand for money and 
goods, or “cargo.” And missionaries try to 


The author described western New Gumes's bend 
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Lifeline of tribal culture, the 
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stamp out traditional religious ceremonies, 
while urging the people to hide their naked- 
ness With ill-fitting European. clothes 

such asetting finds this wild tropical land's 
once-savage tribesmen on the eve of inde 
pendence. Australia increasingly relinquishes 
control to Papua mew Guinea's Howse of 
Assembly, which has been working for full 
self-government since its election in L972 
Liniv last Spring this emerfing nation took 
over direction of its 23,000-member civil ser- 
vice, Of Which 18,000 are native-born. Inde 
pendence is expected within a few years 

Vel our friend Gwovap and untold thou 
sands more pathetically long for “money 
factones.” They believe that the white man 
obtains his goods, his wealth, through trickery 
and his own peculiar magic, which involves 
his church services and Bible studies: Since 
the whites will not share their cargo, the 
people try to 1niilale Chis mies 

This is the purpose of the Pell Association, 
i Carro-cult movement founded by Matias 
Yaliwan, a tall, hypnotic-looking onetime 
Catholic mission worker (page 362). For 
months New Ganea buzzed With rumors that 
he hac declared himself God's appointed 
leader of the country, By studving the Bible, he 


reputedly had unlocked the secret of “power.” 
“Flowers Labor in a House of Power 


In our Meélawei hui lwovap te Is ua that 
tomorrow he ancl his friends wil) leave for 
Marambanja village, headquarters of the 
Pej Association. ltt the Miaprik hills nhowe 
the river. Matias ts holding arally to show his 
iallowers how ta use power to make money 


J a [ 5 kK 


But suspicion clouds (awovap's eves, and I 


"fan we come wilh +4 


immeciately realize my mistake. He thinks 
we will trick him out of getting his cargo. We 
must remain bebind 

We soon hear more about Vharamban}ja 
Teameof girls and young men, called Fiowers 
and Workers, are busy making money there 
it in a newly built Power House 





al nig 

Al last, unable to restrain our curiosity, we 
decide to risk the people's Hostility and go 
there ourselves, We canoe down the se pik Lo 
the patrol post at Pagw. There we rent a 
four-wheel-drive vehicle. An unpaved and 
oust’ road runs from Parwi into the hills 
By the ome we alight trom the vehicle and 
bein the trek to Marambania, my throat is 
parched and my nostrils are clogwed with dust 


Bul our lear of a bostle reception departs 
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Dight-lipped with pain, boys in Parambei 


Village undereo oF w#rucling initiation inte 


manhood. in which the “mother's blood 


dtemcd iwteror, i= cast cut to allow them 
a 


bo formm vine hléead of their own. After 
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Long-nosed mask from the village of Murik 
it believed—lke many ritual and -evervdas 
obfeci—to have a soul af its own. During 
spirit-cult rites, tribesmen don such cere- 
monial masks and: stride about the village 
nigniening Women aed children 








Spectral gal 
the upper facades of haus tambarans in the 
Viapnik area (upper night) and at Angoram 
The wood-and-thatch structures differ mark 
edly from tibe to tibe When o dilapidated 
has mist ultimately be replaced, ite sacred 


ery of spirit faces peers from 


SUPPOr poets pre sometimes leftin the ground 
(above), In former yeurs human skull=-gar- 
Nered of headhunting expeditions were 
buried tn each posthole 

Litten superbly carved, Original Hivuse posts 
have fetched thousands of collars on the inter- 
notion art market 





with the friendly greetings, “Aptanm [after 
noon) masta! Apteoan pass!" We are escorted 
to Jimmy Simbago, a wiry little man with a 
brome grin and LWInkKlNg eves, Wearing a felt 
hat that seems molded to his scalp, Jimmy ts 
the Peli Association's secretary. 

In his Western-style office he says. “The 
Australians [ry to Stop us Irom getong power, 








have shown us. You have 

lore power than Australia, because vour 
men go tothe moon. Now we make money by 
hand. Later we will buv a machine, like the 
oncin Washinton. Look what the Americans 


but wou Americans 


Sent) us! 


re pushes eatne books AETOSS the table 


Seven Steps to Power and Power is Born of 


Hewef and Creat Foodeo Man of Le Aihle 
and With Ged All Things Are 
“ow, because you come a long way lrom 


Porrihle 


America, we will show vou how we make 


Messiah of money, Matias Valiwan—leader of a quasi 


Lene ity 1 uit 


tells cdieciphes 


money,’ Jimmv continwes, beaming. We fol. 
low him down a path to asinvulated cemetery, 
lmid out in small plots with wood markers. 

“The Eden Memorial Gardens,” Jimmy 
Informs us, pausing to roll a cigarette from 
twist tobacco and newspaper. “When Matias 
| Peh Association members come 


here at night to pray.’ 





tells us. a 


Stopping at one “grave,” Jimm(\ PHOINES (ira- 
matically and savs, “Une member found hve 


thousand dollars” in a suitcase there! 
We walk on toward two long thatched- 
roof huts, one the Power Howse, as it is called, 
and the other a dormitory for the Flowers 
and the Workers 
“The peotle pv many dollars to learn how 
to use the 


COURNINE 


politely. With a nudge from Barbara, I pull 


al k 
PO Wwer, Timmy nints. 


"Papua New Giuinew wees Australian currency, ener 
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Te) 


ren gious 
int Moundtihwrand) village how, by mim- 


king the white man's wavs, they too can become rich in material 


rhs. iT tak 


tnely infinite 4 
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Falth not by work but by atorm of magi 
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as taueht hy Matins. cor 


Cult members believe that whites win their secm:- 
, ard that 


Work ior anyone 


, Flower and 
ani we enter the Powet 


Cl, 


out two packets of coins 
Worker materialize 
House. The interior r 
with central corridor 
side ul] contair 


Coup 


reminds me of Aacows ghee 
ancl stalls on either 
i table with a 


a 
Each « 4 Toul 


enim tTi 


© Of j bev ls on tt 


Worker Gives a Lesson in Monevmaking 


Phe Worker positions himself in one of the 
stalls. and the Flower stands shyly behind 
him, holding his waist. Solemnly the wWayert 
empies my 
pouring them back and forth 
to the other il 

“Watch!” whispers Jimmy excitedh, 
are 
cl 


Coins mito ft bowl, | then be Pins 


IFom core hina] 
eliw 

“Thes 
playing the dishes. They will make plenty 
moma | 

We 

MI nutes 
count the 


(wen 


We eC 


Wetrr Vier wl as 


the Worker 


COAnkeE In the 


After 
perspiring 


= . 
aoa) oe 


Dow! 


“Plaving the dishes,” « 


“How much did I give your” lask Jimmy 
“Ten dollars.” 
“And how much do you have now?” 
“Ten dollars!” answers Jimmy, He makes 
mo move to return it 

“Then you' 
claim. “Off us!" 

Jimmy is triumphant, and 
modestly shuffles his feet in the d 

From the money factory, we head west to 
government Station of Maprik. On 
tteaming-hot Friday night we are slaking our 
thirsts with chilled beer at the bar of the 
Manik Hotel. This ts the watering hole for 
the lean young Australian patrol officers, who 
here each weekend as a respite from 
their lionel lives in the bush. 

“Hig initiation coming 
lhahita,” an officer calls over to us 
the last such sing-sing there anyone will get 


ve made ten dollars’ [ ex- 


the Worker 


ust 


the Fi 





CEPE ECs up at 


"Probably 
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argo cultists in Minrambania “make money" 


by pouring coins back and forth between bowls: Occasionally 
4 Stash of mone “found” nearby, reinforcing members’ be 
lief in the efficacy of their efforts. Government officials try to 
ciscourace such prctivitus, since cult members often sban 
don normal occupations in their mvstic striving: after caren 
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to photograph. Tell Don Tuzin I sent vou.” 

On Saturday morning we drive to the vil 
lage of Dlahtta along an imcredibly rough 
track, praying that it wont rain, Otherwise 
we tieht never get our vehicle out. Don Tuzin, 
a tall, intense-looking American anthropolo- 
fist, meets us at the end of the trail. He has 
been living bere almost two years. Dion leads 
us to the fnaus tambaran, around which the 
activity 18 centered 

The ceremonial house is as breathtaking as 
anv cathedral: 9 praceful triangular spire soar- 
ing above the coconut palms, with a facade 
of painted bark panels (below, mght) “Come 
and take a look inside,” invites Don, 

We duck through a low opening and stand 
in the womblike interior, As my eves achiust 
to the darkness, [ gasp. About a hundred 
nainted, larger-than-ile wood 
ranged shoulder-to-shoulder along the walls 
(nage 370), gazing mutely at another huge 
tallery of painted bark strips 





heures are 


Don savs, “I Boure it has taken around ten 
thousand man-days to prepare all this, so 
vou can understand why the men don't repeal 
the ceremony often. In fact, they say they 
can't afford to do it again. They've lost too 
much money alreacy on their cash crops of 
dry nce and coitee 

“This haus tambararn hos been built tor 
the spirits to live in. At might the men pli 
sacred bamboo flutes to make the women and 
children think they're hearing the spirits’ 
And those who are being initiated! into 
the tambaran cult tomorrow believe they are 
Fong to meet the apints” 

Early next morning men fram neighboring 
willages carry th Valuable carver shells, slung 


a th =] 


on poles. That creates considerable excite- 
ment; evervone gathers to admire the shells 
before they are taken into the haws tambaran 
The haus itself is guarded by human “spirnt 
fizures,” Impassive as sphinxes and magnifi- 
cently attired with headedresses, leaves a tale 
shell ornaments 

[In the sweltering midday heat, several men 
hody masks have heen roaming 
around the village frightening the women 


in long 


Keeping a respecttul distance, women 
pnd children of [lahita gather pround a haus 
tambaran as their menfolk prepare for int 
tiation inte the tradithonal spirit cult. Color 


ful modem dress reflects outside influence 


anid children. Now they come bounding into 
the clearing before the spirit house: A chatter 
ing stream of women follows them, balancing 
pots of food-and net bags bulging with cooked 
vams and sleeping babies, Women have been 
barred from this area for months; at last 
they can crush excitedly around the arena to 
Watch the action 

“Wale chauvinists!" scofis Harbara. “The 
only reazan the women are allowed here now 
i because the men peed théem ta show off to,’ 

“Look out! [ cry, as the crowd of women 
sudideniy scatters 

The inithates, scores of them, are chargine 
toward the haus tambaran, which 15 guarded 
by the initiators, A furious mock batthe en- 
sues, and the attackers are repeatedly driven 
off with ferocious howls and jabbing spears 


[pares J68-9) 


Finally the initiates are ordered to crawl 


into the haus tambaran. Several women begin 





sobbing, and Barbara hurries aver to comfort 


I 
a small boy who t screaming hystericall 
“He thinks his father 
the spirits inside,” she reports back 


Whit does goon insider’ I question Deon 


ritvbect Ho 


Pela 2 


“The tnitiates are dowsed with ashes and 
toul-smelling mpzic water intended to turn 
nem Into men old enouros to keep their cults 

Then theyre shown the sacred ob 
Wherward theyll creep out the back 


SPCTELS 
pete 
éntrance, 50 the Women cant spol them, ane 


mun down to the river to wish 
Eerie Tones Mown a Child's Death 


return to the 
ancd fly to the patrol post of Ambunt.. | am 


(eremonies over, we me THK 


t i, i j 1 a Fr FE a - a 
fascinated bY the river, couing Ike & mipanti 
[rin rec 


ncToss | he 
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lately We [LFanSsier 


OLED aa pire, Beer ime supplies Pee hs a 


ind 2 WSstTream 1 hi villeave of Yamba 

(Once there. | Serna reel Aig un Tee 
Ing on. Nagaru smiles enigmatical outs sit 
my Lape recorder, und savs, “Be react 
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i her air mattress. But | am intrigued: | 
UAZIp Mv Mosquito net, setimg off an excited 
whine from the waiting insects. Lighting the 
kercsene lamp, I grab my tape recorder and 
cameras and stumble down the path toward 


Che SOUrce Of Lie Aol 


Iter Somehow nw ih COMME, lo] 
his slender figure # Hears oat my fie ang 
ruldes me tnte the haus tambiaran. [ seen.to 
be gazing mto Dante's Inferno. The place i 
full of smoke, to drive off the mosquitoes, 


4 iL. it — nt . nm 
and by the flickering firelight | can see two 
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Style makes the man as elders in the ST cit 
cult don makeup for the long-awaited initis- 
hom mitual So infreqwent are these ¢cerema 
res Laie many middle-aged men observed 
by the author hac their first—and perhaps 
last—chuince to participate 

Flotsam of the white man's world minghes 
with traditional elements in costumes and 
decoration. A paecé of red plastic inhbove | 
hts nicely into a headdress adorned with 
cowrie hells: red and vellow earth hues 
complete the color scheme. Viewing the rit 
wal through sunglasses, a Villaeer (Loft) decks 
he Australian hat with Goicht blooms and 
cassowory feathers A tracde—-goods mirrot 
right) prompts a bit of primping by a man 
Waring an ornamental bamboo neckpiece 


Nitional Geographic, September [973 
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Mock melee during initiation rites in Dahita whips spear-failing tribesmen inte oa near ft 


Lh ee bree ii a igid | ~ E arr ik Cee zp! 1 ee = io 
Lneu peniant pyraies witty trom one participants meck, Hepeated)y the initiate: 
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Dispensing terror, masked tnbesmen garbec 


in costumes oF shredded Sage fronds and collars 


of fruit (right) guard secret rites in the haus 
tambaran. These “spirits” often break into 
Waive (ances, thing quivers throwen the 


watching crowd of women ane children 


Carvings bigger thon life line a wall jabove) Ducking into the unknown, initiates enter 


in the haus tambaran. Fach representé a colt the haus tambaran throuch « crawlwar a! 
snirit, which lives inside tt Meeting these spirits the base of the soaring facade, (rave warn 
and whewing the sacred) flutes and drums mark ings of what mueht befall) them uf they rewea 
the high point of initiation tite Inv secrets keep each in a state of anmxiely 


After the tite, the men—oerinning shrepishh 
—Teast on pots of food bett bw ther womer 


who intended them for the spirits 
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ewaving demomac firures blowing into long 
bamboo tubes. At last I unclerstanc. They are 
plaving the sacred flutes 

l sit down, enthralled. No wonder women 
and children think these are the voices of the 
spirits, It’s like sitting in an empty church in 
darkness while an invisible presence plavs 
Hach on the organ. It stirs me, this incredibly 
spiritual experience 

“We are playing becuuse a small girl died 
eeyirral moons aco,” whispers Neearu. “But 
you must never talk about what you see to- 
night 





You can use vour Lape recorder, but 
wou must take the music back to America. No 
one In New Goines must hear it 
ret sick!" 

[t. suddenty occurs to me that the religion 
of these people has a body and a soul. The 
body may cie eventually under the impact of 
our Western wavs. The music of the soul will 
remain-alive and vibrant, whatever happens 

Next motning, Negaru slips furtively into 
our hut with his wizened old uncle, Ncdiam, 
nnd fastens the door 

'NWidjam wants to 


or we will 





ten to the...” he breaks 


oO io make sure no one Clin hear us, “... to 
the bambonos!” 

Weartne a pair of my large earphones and 
looking ike a wrinkled gmome, Ndjam listens 
intently to the recorded flutes, his head nod- 
ding in apparent satisfaction 
turns and mutters to Negaru 

‘Wiliam asks if vou like to make tape re- 
cordings of the garamut drums tonight,” 
SEuru transiates. CM course we cio, 


Presently he 


There are seven elit drums of yarvinge sizes 
in the haus tambaran. As Barbara and I set 
up the recording equipment, Ndjam gives 
final instructions to the seven men who will 
play them. Al last be i ready, and there 144 
hush. He chops the air with his hands, and 
the silence is split by the rapid beat of four- 
teen pounding drumsticks 

Niliam, normally «a taciturn old man, is 
transformed into a bolt of enerzy. His arms 
gesticulate wildly, his crinkly hair ss thrown 
into a dark blur, and when someone misses 4 


beat, he scowl: and shakes his head and paces 
menacingly toward the olfender 
he cuts the air crisply once 


Eventuall 





wre with hie arms, and the final roll of 
thunder softens to a heartbeat, then abruptls 
ceases. Nidjiam's body falls limp, beads of 
sweat tremble on his brow, and his tiny rib 
cage heaves convulsively 
“T feel as though we're at a concert at the 
Philharmonic Hall with Leonard Bernstein!” 
exclaims Barbara. The powerful performance 
leaves me too moved to reply. 


Art Inspired by the Spint World 


We were introduced to Ndjam and Negaru 
by Douglas Newton, Curator of the Museum 
of Primitive Art in New York. Douglas has 
made several visits to the Sepik River region 
to study and write about its art and mythol- 
ogy. As with its soulful music, this inspiration 
springs from the people's deep belief in the 
spirit world 

surprisingly, although Western dealers 
and collectors have been scouring the villages 
for half a century, several great masks and 
heures still remain. We ciscuss this one hu- 
mid evening with Wayne Heathcote, cooling 
ourselves with ice-cold drafts of beer aboard 








Leader of a nation-to-be, Miche! 
SOmare guide: the diverse tobes of 
his county toward mutual tolerance 
Scll-envernment, 2nd Independence 
Behind Papua New Guinea's Chief 
Minister hang the national emblem, a 
bird of poradise perched atop a ent 
drum and ceremonial spear 


Lesson in democracy: A woman of 
the Sepik River village of Avatip points 
tn the candidate of her choice (left) on 
a ballot for clelegates to the national 
Mouse of Assembly Australian and 
local atiministrative afficers assist im 
the transition to self-government 


For the future, a common language 
youn member af the Voluntary Ser 
Vice Overeeas—a Eritcsh version of 
the U.S. Peace Corps—Linda Rogers 
teaches ot o Catholic mizzion «chon 





in Kapaimari. Here students learn 
Bnueh, the official tongue of Pau 
hew Comea In a land whose people 
speak more thon 7OO Lantiuseers, picein 
English hat served as a lingua franca 


tof clec ore 
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Grisly relic of headhunting dass, a man’s 
ak ull 
hush—stares. with startle) shell eves 
non, cowrie shells, and tofts of bhurman hair 


trophy of some long-forgotten am 
Clay, 
create o semblance of the onginal features 


Such heads were popular souvenir th 


ootit the arbministration 
dter Warld War Il 


Cle bitles nwast- 


buantied their expert 


the houseboat he operates out of Ambunti 
~oWw “bout 30, Wavne came to New (ruined 
from, Australia as an 1B-vear-old patrol 
oficer, quit lo open up a trade store anc deal 
in crocecile skins, and today hus cornered a 
large slice of the lucrative tourist business 

“These ancient carvings are tremendoush 
Important, especially to the older peaple,” he 
cays. “The older people believe that if they 
Sell them, thev mk sicknes= pnd death. Soa 
the entire clan has -o stake in them. But the 
younger poeple believe this less and less. Thev 
Wil outbeard motors instead 
haven't 


which thie, 
ollar-a-clis 
Wages. So they agree to séll an old piece, fora 
thovusaned dollars or more 

‘However, thie PAVEmMMmecnl & now, Loving 
to prevent any material that is needed for 
Papua New Cruinea's principal museum, in 
Port Moresby, from being soled abroad 
tecting the cultural heritage, they say.” 





a hope of buving an 


Pro- 


Sud Search foro Lost Carving 


several nights later We make Gimp dowh- 
stream at Korogo village. Curtains of water 
ar sweeping over the huts th a tropical 
Cloudburst Flashes of ltehtning illuminate 
the nver with dazzling brilliance. Amid thun 
der, we hear a knock at the door 

Four men stand shivering outside, their 
skins shintne in the cole deluge. 
masta!” one apologizes as we invite them in 
“Last mists [rom America 
DY COPVing belong mipela WoW [KINI gol 


wor Lr. 


=e] week one 
sick Mipela-like give pay back.” He holds up 
a bag containing $250, which they wish to 
return for thetr carving. In thetr minds, there 
is no other wav to save the sick chile. 

Qur hearts bleed for them They have 
paddled several miles through the -sterm 
thinking Barbura-meht be the person who 
bought the piece We Gy to reassure them 
that the chile might recover if they take him 
to a medical post. But we know we hoven't 
convinced them With distraught faces thes 
turn back into the storm, and begin the 
Weirving paddle home 

A few weeks later we pass throuweh their 
Village, and I ask what happened to the child 

The village councillor to a Sstnall 
boy splashing happily im the water. “We 
sacrihoed and he recovered,” 


ores 
some pus. 
he explains 

The. various missin wong. the 
Sopik River, Cathal and Protestant ulike, 
nore Waying a largce role in changing the old 


ata ligns 
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ways and beliefs. They established a network 
of village schools long before the administra- 
tian did, and through their nunierous church- 
es they preach the power of Christianity 
over paranism. 

“But soon after [ came bere, [ realized my 
role was not to convert and baptize as many 
people as | could, For this teasen | am eriti- 
cized] by many of my older colleagues.” The 
speaker is a young Dutch priest named Al- 
phoanse Ruiter; who lives at Angoram, an 
administrative center some 80) miles from 
the mouth of the Sepik. With his shoulder- 
length, reddish hair, unconventional ap- 
proach, and easygoing manner, he is one of 
the most controversial figurés om the Sepik. 

“T think it's ndiculous in this day and age 
lo preach sin, Satan, and bell to these people,” 
he continues, flashing an trreverent grin. “In 
fact, when you come to think of it, we're «l- 
most a5 superstitious as they ore. 

“One of the main barriers to unity and 
progress here stems from s man's duties to 
his kin. For example, a man who sets up a 
store th his. village soon goes broke—his 
relatives remind him of his tribal obligations 
to share goods, and strip the shelves bare. 

“Another difficulty the educational sve- 
tem. In- my opinion, these kids con't need to 
know algebra andl geometry: thev need to 
know how to fix an outboard moter.” 


Priest Hopes to Aid Teen-agers 


Pouring tea in his untidy living rodm, the 
prices! tells us about a project that he hopes 
will start to break down these barriers, 

“T'm raising funds to sel up a Vocational 
schon! and a community center a couple of 
miles north of Angoram, (aood grassland, no 
swamps. The administration has bought it 
for us: We're going to attract teen-agers from 
different villages: teach them modern methods 
of farming, fishing, and carpentry, and ¢n- 
courte them to go out in groups and develop 
the land for themselves. Uneder this “ort 
of cooperation, village enmities should dis- 
appear, And then, of course, the older people 
will want to come and live with their 
children...” 

We «troll across Angoram’s airstrip to visit 
John Benson. Formerly a teacher with the 
Catholic mission, he now sells new carvings 
in the Angoram council house, which he rents 
from the local native council, By encouraging 
lalented young men to.carve, and by sharing 
the profits with them, he is one of the very 
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few traders genuinely working with the 
natives rather than exploiting them. 

“Angoram looks peaceful enourh on the 
surface, doesn't it?" he savs softly, gesturing 
with his arm at the scene. His rotund figure 
is ensconced in the shade of his veranda. Be- 
low us a row of native huts and stores lines 
the river's edge. A parklike slope leads up 
past the stalls of the native market to the 
Anporam Hotel, and the cluster of European- 
styler houses around the airstrip. 

“Flere we-are,a small white community of 
traders, government officials, and mission- 
aries. You'd think we'd all get alone famously. 
But it's a miniature Peyton Place! All sorts 
of hatreds and heated passions boiling under- 
neath. It's the perfect place for the local 
people to get a really good look at ust” 


Wartare Yields to Commerce 


In their own villages, Sepik people are 
congenial, the men scrupulously democratic 
During debates any man may stand and air 
his views, no matter how unpopular, A man 
rises to leadership by wisdom and power of 
speech. Elders are revered as statesmen. 

Not long age, in the days when warfare 
wis common, one could become chief through 
prowess as a warrior Men spent much of 
their time in fighting, preparing for fzhts, 
and participating in the endless cycle of cere- 
monies, Now that warfare has been stopped 
and the ceremonies die out, they are search- 
ing for new roles 

Our guide Nagaru 1s turning into an astute 
businessman and politician. At meetings of 
Village councillors in Ambunt, he bolsters his 
reputation for airing bis views bluntly. He 
makes some money growing coffer, and be 
hires out a couple of wheezing outhoard- 
motor canoes to occasional tounsts: He tells 
us that he wants to buy a freezer, to export 
fieh from the Sepik to protein-poor natives in 
the Highlands, 

Qn the other han, Yambunamb and his 
two sons, Who are netzhbors of Neearu, are 
turning their carving talents into making 
crocodile-shaped tables for sale to tourists. 
And Taga'pui, oncea good friend of Near, 
is pinning his hopes on instant wealth by 
attending Matias Valiwan’s careo-cult meet- 
ings. Since Neeuru is ighting to prevent the 
cult’s influence from spreading in the village, 
the two have become bitter foes 

Neljam, Nevaru's warmhearted, helpful old 
uncle, is inclined to broad on the pasi. He 


475 








The village: still the prvot of Sepik life. [Cini 
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attractive dress from <ome muterin! we havi 
boucht in Ambunti. [ talk to Neparu about 
the future. “What will happen if the Ags 
tralain= should leave? 

His answer is mized. “Seli-covyernment is 
rood for us," he replies thoughtlully." Michae 
Somare, our Chief Minister, says on the radio 
that he wants the Europeans to share thei 
businesses with ws Il & not right that the 
white people make so much money. We work 
hard, anc we cet paid a dollar tor ane clay. | 
we complain, we get fired 

‘There is ao rich minting compiny up ot the 
Yori) River. They have hehcopters and boats 
and plenty of money, [They camp on our peo 
ole's land. They cut down trees and dig holes 
n the ground and spoil the hunting. The 
bring in workers from the coust, because thes 
say our mén will go home when they are 
tired. And what do our people get? Nothing! 
His eves fash with bitterness 

‘The white peenyole Ho nol unclerstand os 
Hut thev have built schools and rounds and 
meri il posts ToT oe We neerl more. | am 
afraicl that if the Australians leave.” NGearu 
conctuaed, “everviling wl fall down, and 


ur people taay start fighting again 
Wiuartne bor the Clouds to Vanish 


| m7 TAME OF Suen hinges © few davs 





| i geulinmes i 1 | 7 a if 
ter al Ropar villeee, Which stands ike 


lonely sentine!] beside the sen at the bluster, 
mouth of the Sepik. Hoary-heacded Anjom, al 

Loren the oldest man in Ropar, pares Gul to 
com with us. He clears his throat He has oa 
story to lel 

“LONG B8fo, OUT CONIA) anreslor-mower 
gave birth to a son. She hid the child in a 
cocoanut shell, alone with colored paints trom 
the earth, anc pul him on jun island that was 
Aouting nut i ra 

“Later, Akambep the Sun hatched out 
the coconul shell, and the sea carned him to 
the land of the white men ‘There te Luurhi 
them all the magic they now know, how to 
make outboard motors, how to be rich 

‘Then Akambep the Sun climbed up. mtoa 
the sky, fad pasted! his raves with the colors 
his mother bad left him He wanted fi 
brothers and sisters in Kopar to s¢e him, so he 
fouled teach them the magic also 

‘But the clouds hic him from us, so we 
never found out. Only the white man knows.” 
ANION shakes WS coll hen | scl 

“Be patient,” Barbara tells him softh 
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~AUD NG ON with my left hand and 


fare lar out from the skid of the 


helicopter. Snow whirled awa, 

Thom Loe potors fs Le greund aper 

iy r ij nsec, aS Wel cer) wrethy the wet 

CLEP hiahor Ua VES be 1th AA | iti 
rer, [ breather! |New! 

| dived beadlone from the seein 

helicopter, aiming for where | though! 


the highorn would be when | arrive 
We collided with aswooshing jolt, went 
dawnin a tangle of home, legs, and tum 
Denk Into a KickKINeg, crcd-over-end roll 
down the steep hillside 

Lhinging to the struegeching 150-pound 
inimal | gaye pilot Ron Shane th 
“all's-well” signal He grinned. We hacl 
nroved it possthlt to capture o wile 


Wildernes« gnaonurchs still rmown 


fu hie vronicur of Lascate Valle 
in (oars Honit Avathonil 
Ley PEE TEE Jiri Oe Bd A cve pi 
Rocky Mountain bighom sheep fri 


Ow tear enemies hut mon, whee con 
ra] ec! Der ieee oo t ba La rik es oe mh 


i ] = in a 
PVEr cinsrcr- ta expncoon 





Realm of the Rocky Mountain bighorn once 
stretcher! from British Columbia to. New Mexico 
fright), and the sheep grazed by the hundreds of 
thousands. Now, diminished by hunters, disemeer, 
and competition from cdomestic foragers, they 
survive in only afew pockets of wilderness 

Noone knows how many exict today, but fewer 
sichtines are reported each year, as remnant hans 
follow their traditional migration routes between 
the biehlond ranges of stimumer and winters ahve: 
teted! fonthills, Author James Ko Morgan studied 
the animals decline m the Salmon River area 
cubawe} 

Should this alarming trond continue, Wales 
only teminders of its once proud herds may be 
Indian petroglyphs (below), rock carvings peril 
ghly Gehioned by tribes that depenced on the 
theep for meal, clothing, and Lochs: 
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Rocky Mountain bighorn sheep by diving on 
it fromeo helicopter, 

The mechanical bird «wooped away, head- 
ing for base camp to pick up my assistants 
and the telemetry gear | would meed to instru- 
ment the bighorn. While waiting for it to 
return, | held the ewe firmly, calming ber, and 
reflected on the century-old series of historical 
events that had brovght us together on this 
windswept Idaho mountain 

There are far greater thrests to Ovi cana- 
densis comadests than plummeting brol- 
ogists. Victim of an evershrinking habitat, 
the Rocky Mountain bighorn sheep-—like 
the four other American bighorn races—is in 
danger of beeaming extinct 

The story begins—and perhaps ends—with 
vrass: vast shrub-sprinkled grasslands that 
once carpeted multitudes of high mountain 
valleys and slopes of the Rockies 

Before the white mun came to the West, a 
diversified animal community inhabited those 


Notional Geogeaphic, September (973 





loo close for a lone lens! Bil 


fam: bata fr felhw. tbo lost fod 
rhorms, Alorcan concentrates mow 
' fuctive drasclandé Binerowine =i ah | 
jiren hi 4 i t Thee te ei PLT WY WE LLL 
a ] | ‘i I 
rooted ariel aerated the soi Facles worse! 
ly 1 i Ti ie ks tT pee Lar i} “| 1 For la t 
aie ny yo ATC ae LPL. a Let LE Lh Lita pba he 
ind) the fleet-footed cottontaik 
Flocks of mutke save grouse acted! out their 


7 T | ' 
EQIP m itis i 
N | Li LE LES i ie 


rounds 2 pncient as the grassinnds them 

cles. Scnittered bums of sharn-tailerl erie 

chanced sma berds of bron that followed the 
lew free passes Uw In the spring 


1 
et 
Pia fev Litniy 


| : 


CUTE Ta i 


Pronghorn ind mule deer rowamer! thi 


1 


weet Shrubs and golden sun 


luring the cold harsh winters 
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The impact of livestock was catistrophiv 
to tmiountain erases unable to come with 
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From the foothilk of Utah's Wasatch 
Range to the remote vallevs of central Idaho, 
the diversity and stability, and much of thi 
nrocducttvity, of the ermiss tind hal iene Tt 
traced for monotonous sagebrush expanse: 

The bison were gone and the number ol 
éharp-tailed grouse had been drastically re 
duced. Cougars, coyotes, bears, and bobcats 
were shot, potsoned, and trapper, lorgely be 
cause of their presume! thread’ to livestock 
Elko were hunted toa extinction in the vallev 


buried. 


leaving only o few wary mountain 
Pronghorn one sage grouse were confined 
Lo unwiunted comers. Prone dows ane) hawks 
were ruthlessly destroved, Grizzhes vanished 
from all but a few inaccessible spots 

Rocky Mountain bishorns, because of thet 
dependence on the rrocslanecds a5 o fool 
snurce and their limited ability te adapt to 


new conditions, best reflect the ravages of 





overgrazing. Ages of tomethermess had shaped 
them to almost total reltance on gras. Phe 
lone dependence had cost them the abibty to 
ewitch to new fonds of to colonize new freas 
Phe. suffered TSS il’ joss in the late 19th 
CTCL Lar YOU Cn TUES 

Wlarket hunting and dise:nses mtrocluced 
hy domestic livestock took their tell, but the 
leteridration of the oras=lanes, | lecl, wus 
the maior factor in reducing the biezhorns ti 


MUlterce) Remnant Aerd 
Atenec,s Formed to Control Leon Wee 


Phe Buren of Lined Mangseement, the 
avency today charged with the responsihjlin 
of administering public lids in 11 Wester 
States. inhented & monumental probiem 
when it was formed in |46. Fertile bottom 

mics hatl been homesteaed and higher trie 
Clothed comouwntwins Sel sside 4S matical 
forests, leyving the bureay in charee of the 
intermeniote foevthill lines. All that acreage 
hud gelreudy been overcrarerl, gid SO perce 
had been taken over by sagebrush, shruhs, 
and weeds. Ane the bureau had 50 ninege adl- 
ministrators to supervise PRO milion acres’ 

Faced with the need to restore and impr 
these public lands, the fledging agency che 
veloped seeding and shrub-elimination pro 
frums lo correct foraging damage, bul cad not 
lecuatels recluce crazing. Recovers has faery 


ericiucl. awl even today dhol 40 percent. 
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most of the vear ancl nugele or rub other rans. especially those larger and 


more Chora 


witching fora moment, suddenly realize 
that she was: free, jumped to her feet, and 
hounded aff down the mountainsicle 

The use of tiedem techniques anced equip 
ment, suchas telemetry and aircraft, greotls 
increases the amount of dota that can be cal 
lected in a given period. But the means to real 
unterstanding of witd animals is spending 
time with them 


Bighorn Seck Fire-bluckened Areas 


Ll trekked the winter ranges daily, trving te 
be a part of all that eceurred. Bighorn loca 
toms, behavior, food habits, and interactions 
with other animals were all recorded in my‘ 
field notes, During the <ummer | stocked 
three base cumps with provisions and trav 
cled from camp ti camp, searching for the 
widely disoersecdd bichorns of following them 
as they moved from one glaciated basin to 
another. The mountains caught me unin their 
dusky blue splender, and Do enjaved every me 
ment spent there 

By the erid of the second vear’s Study cer- 
in fililtern: ol Die 
apparent 





orm lie were becoming 
The sheep were summernne im the 
Primitive Area al 


ldahn about S00) feet, 
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high mountain lakes, associated meaclows, 


antl burned-off areas. Burns were preferred 


a th] 


Males tuke pe pearl in 


TRAIN an Protecting the young 


lor feeding becnuse fire had remeved the 
spruce and froyerstory and reiensedda prolter- 
ation of tender new erusses, herbs, ane sedges 

From the bighorn sheep's vik Ww pot fire iH 
a constructive force: to some extent, Ube bers 
It some arene 
arent perndicaliy burned, the grassland will 
dwindle and the bighorn habitat will shrink 
Aloo, on winter runges fire apparently kills a 


Se CIes i ereisil that barbus Loe intermechwe 


depend on fire for survival 


stuve of the lungworms that infest bighorns, 
predisposing them to pneumonia 
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Mountain and wintened 26 atrline miles away, 
near Chalhs. The trek was made twice a year 
over rugged mountains and deep valleys, 
along routes followed by bighborns for cen: 
turies Dr. Valerius Geist first provided! evi- 
dence that vounge bighorns learn tradrtional 
migration routes by following their elders: In 
some cases m bighorn will learn more than 
one mute as it hooks up with different bands 
during its vounger years, before group at- 
tachments become fixed 

Migrations show a strong tendency to fol- 
low tidgelines, and the bighorns often travel 
single file when moving from one place to an- 
other. I discovered that if I sat and watched 
the trail along the crest of one ndge, a group 
of bighorns would fle by every day or so 
during the month of October, They seem 
more comfortable when in sight of rocky 
escape routes 

The migration traction, passed on from 
generation to generation for centuries, bene- 
fits both bighorns and their limited winter 
runces. Highorns become hichly susceptible 
to disease and parasite infestations when 
crowded together, They disperse as the yul- 
neroble new grass shoots appear in the spring, 
and are gone during the critical early grow- 
ing season of the grasses. They return in the 
fall to. graze the leaves of already dormant 
grasses that are littl: harmed by grazing. 

In a sense, the pattern of bighorn migra- 
tion if more important than the bighorn 
itself Wf a purticular herd become|s extinct, 
one might think that a nucleus herd could be 
trapped elsewhere and transplanter! to re- 
stock the vacant range. But the migration 
tradition, once it has been lost with the 
original herd, may easily be lost forever, 
crippling the future of bighorns on. that 
particular range. 


Youngsters Rely on Old-timers 


Young bigherns will follow only aclults, 
fram whom they learn the way of migration. 
Thus animals transported to unpopulated 
recions can neither learn nor teach migration 
routes until—and unless—they develop their 
own, Instead, the neweomers often confine 
themselves to small areas and suffer losses 
from overcrowding and overgrazing. It ls 
critically important, therelore, to preserve 
the few surviving migratory herds 

Bighorns undergo hormone changes, per- 
hips triguered by the frst cold of fall, that 
bring on the breeding urge as they start down 


Lat Shond forte Broeliorn 


fromthe summer ranges in October, The rams 
remain segregated from ewes throughout the 
summer and inte October, During that month 
there is intensified social interaction among 
the rams as they reinforce the dominance 
hierarchy, of peck order, and young rams 
seck to move up the social lucider by challeng- 
ing: & superior. 

There ts fighting and scuffling curing this 
time. The sneak attack, in which the opponent 
is charged from the side or behind when he 
least expects it, isa common occurrence. | 
have never examined a ram skeleton that 
didn't show at least one old rib fracture of 
crack from such encounters, 

Great, elaborately <stvlizecl head-butting 
fichts are also common during October. These 
battles determine the dominant ram, who 
usually will have greater opportumity to breed 
than will the subordinates. 


Crack of Heads Signals Mountain Duel 


Two rams that haven't settled the peck- 
order question may feed to within fighting 
distance of each other, apparently unaware of 
the other's presence. As if by signal, they will 
suddenly square off, rear high on their hind 
legs, cun at each other, and butt heads with o 
resounding crack (pages 386-89) 

Force from the impact ripples back through 
their bodies and jerks their hind legs off 
the ground. The rams bounce back and stand 
still for a few seconds, dazed by the crash, | 
have seen collisions that left both rams stand- 
ing with tongues hanging out of their mouths 
and thetr eves rolled up into their sockets. 

The two contestants often go back to feed- 
ing, seeming to ignore cach other but in faet 
mantuVvering for the best position for the next 
attack, Some ure adept wt getting uphill fram 
their opponent: needless to say, a cdewnhall 
charge 6 most effective 

Rocky Mountain bighnern rams have a 
double-layvered skull, interconnected wath 
bane, that allows them to absorb the tre- 
mendous impact of head butting without 
injury to the heacor brain. The fighting often 
results in other damage, however. | have seen 
pieces of born fly high in the air as two rams 
collide. Not too many rams horns ever reach 
the fuli-curl mark. The humped, or “roman,” 
hase so Common on bighorn trams is battered 
into that shape during ighting, and rams are 
often seen with bleeding noses 

T have stood near bighorns when the fight- 
ing ritual aceyrred, but have never been 
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Homed protectress watches over her 
weekend voungster (above), born in lat 
Nia, stx months alter mating. Able to walk 
almost at once, newborn lambs-—usualls 
only one per ewe—soon follow them mothers 
toa cragey nursery (nent), where they will 
be sate from predators. Here they learn ta 
bbe tender foligzge, andl the Geht ewe 
lamb bond ¢radually gives way lo Ue secur 
ity of the croup. At times, a ewe apparent 
will leive her young in the care of another 


femile in the berd 





threatened (ince | narrowly escaped heing 


hit. bya competitor when his opponent dodges! 
o sneak attack anil left me standing in the 
path of the charge. We both scrambled fora 
moment to avoid a collision, and the ran was 
apparently as reliever! as [ that contact did 
at OecUl 

In later veurs, as | worked with bighorns, 
a tam did knock me down—unintentionally 
He had approached me vere curiously and 
shyly to taste a potato chip | held im my hand 
We were on a very steep hillside and | was 
reaching toward him al a sharp upwWwarel Aan. 
ele when another ram suddenly butted lim 
from behind, knocking him into me. The 
ensline melee resulted in camera oquipment 
scattered twenty vatds down the hill, and a 
chuken biologist and fnghtened tam trying 
decperitely to gel disentangle 
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In the Alorgan Creex study area most ewes 
ove birth to their lambs on the winter range 
then gather into large groups of as many as 
thirty ewes with lambsin what [ call the nurs 
er’ jiren—i jumble of mearh vert al rote 
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predation since the first settler saw the birds 
circling over the clits where bighorns live 
From mv personal observations on Moran 
Creek, however. 1 find it dificult to believe 
that cagies take any significant toll 

Bobcats, adept at traveling the rough, 
tumbled rock cliffs, may take an occasional 
lamb inthe nursery aréa, bul they do not seem 
predisposed to tangle with an angry ewe, ancl 
probably have tecatch «lamb that hos drifted 
away from its mother 

[ have never observed a coyote in the rug- 
ged lamb nursery area. If they are « threat to 
bighorns, it would be out in the more open and 
level country where they could chase them. 


Conning Covote Outemarted 


On a backpack trip down the Middie Fork 
of the Salmon River, once saw a coyote chas- 
ing three bighorns wcross o bong grassy hill 
They led the coyote about a quarter of a mile 
away from the main band of seven others 
that were standing in a defensive group, 
watching. then crcled and led the covote 
back to the group. 

There was a confused scramble as the bane 
dispersed in all directions and the coyote 
turned from one bighearn to another, trying to 
snatch one, Then two fresh bighorns led the 
predator off in a different circle while the 
others rested. 

When they returned several minutes later, 
the group again scattered, By this time=the 
covote’s tongue was hanging out and the 
animal was clearly slawing down When | 
last saw them, seven well-rested bighorns 
were leading a panting covote out of sight 
acros: the hill in, an obviously futile chase. 

Cougars bave long had a local reputation 
as bighorn sheep killers. While they may oc- 
cusionally prev on sheep, the number they 
lispateh is insignificant. During mv five-vear 
study in the Morgan Creek area, | found re- 
mains of 11 deer killed by cougars, but no 
bighorn victims. Later in the study, hunters 
began using snowmobiles to transport them- 
selves ancl their dogs inte difficult areas; the 
result was an immediate increase in the mum- 
ber of cougars killed 

L beheve killing cougars was a disservice to 
the bighorn sheep, because deer were increns- 
ine cach vear and competing more and more 
with bighorns for food. By helping to keep 
the deer population dewn, cougars hacl heen 
leviating at least some of the competition 
problem on the study area. 


Last Stand for the Bighorn 


The Morgan Creek herd exemplifies the 
hundred-year losing battle of the bighorns on 
public ranges throughout the Western States, 
These herds, which must mivrate down to 
public grazing lands to winter, are caught in 
the pincers of ecological damage and increas- 
ing livestock demands, Today a third of the 
public range is primarily savebrush. Subtract- 
ing rocks, gullies, timberland, wand other un- 
suitable regions leaves only a fraction of the 
range available for bighorn grazing. 

Range analysis in the Challis areu revealed 
that only 7 percent of the available winter 
range was quality bighorn habitat. The spreacl 
of ‘sagebrush hos benefited the adaptable 
mule deer, which have increased tremen- 
dously and added their own measure of com- 
petition for crucial winter forage. The big- 
horns, faced with a shortage of preferred 
habitat and unable to acapt to the proliferat- 
ing savebrush, are besieged with diseases and 
parasites fostered by malnutrition and crowd- 
ing on the shrinking range. 

The Morgan Creek herd near Challis has 
declined {roman estimated 2,500 in the 1870". 
to fewer thin 200, Four other herds in the im- 
mediate vicinity have dechned to fewer than 
50) animals each, which cowld be bevond the 
point of ma return, Three herds have become 
extinet in the area since 1940, Similar situa- 
tions exist fnoall the Western States, 


Sion Aids the BRighorns’ Competitors 


A practice that figures heavily in the con- 
tinued decline of some: remnant bighorn 
populations on public land i the Bureau of 
Land Management's range-improvement pro- 
pram. Acreage with casy accessibility and 
available water was the first to be used for 
livestock grazing, and bighorns have long 
been extinct on those grasslands. Remnant 
bighern herds have hung on by utilizing the 
remote und dificult-to-grare nooks and cran: 
nies. But as range improvement money te- 
comes pvailabie, the bureag develops rons, 
trails, fences. water holes, and water pipelines 
in remote parts of the range to facilitate dis- 
persal af ivestock. This stearly invasion of 
their last winter ranges subjects bighorns to 
intensified human activity and competition 
for preferred forage 

A new approach to the problems of over- 
grazing on public lands is “rest-rotation @riaz- 
ing” —resting the grass plants during at least 
one ver out of three of four. The merits of 
rest-ritation grazing under certain conditions 


ADS 


feral | 
found u 


Pires 


Rocky Mountstin bighorn’s 


i dle pal , 


Wildentess trageds 
Challis; Irnaho. attests to the 
pirat mTAinutritan, Cotte 


mre enater| fond Wihilite conaet 


er cheep, horses, anc deer all over 


At ists wehing to set eile 


face copes 
ame tone 


oine reaches that are vital te remalning biehorn 


from catilemen whose livelihoods depend on the 


Morgan jeinis out that much a! the original 
7 : aial one : 
daha Pane Pe cil bis 
reappear and Aaah 


' a 
lane] that or 


ven o Chon). Orne port-tinn 


avereried land, allawine the 2rasses to 


i Es t | i ; 
i SPT DOS Te Pe res ta 


rival! 


leleriofale beyo 


hove 


ence 


J 
atjgyl tay OCP, 





Venember 1973 





have been proven. But it alse brings: prob- 


lems. Some Stuclies s<uegest that rest-rotation 


Travinkg, Waiess accompanied fy ad reduction 
mo estock niierns, May Sometimes INCASE 
the damage. Stream: suffer as heavy livestock 
uae causes fish-sheltering bunks to cave off; 
leneine necessary for Ue rést-rotation pro 
gram is detrimental to wildlife 

Spending tax money for tie program 1 
Viewed hy Min CONSETVELONISLS 2S a mrect 
subsidy to the reladi cly jew livestock oOperm- 
tors it benefits. (They represent only about | 
percent of the forage-fed-livestock inclustrs 
in the counters.) [n cenerul, ¢rasxing fees clo not 
equ! the thir market 
even though much of the Bureaw oi 
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those areas Where ecological damage is cost- 
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L believe we need legistition to guard the total environment of 
public lund= The Senate Committee on Interior and Insular 
Affairs recently beld heartngs on two such bills, one sponsored 
by U.S, Senators Henry Jackson, Frank Church, and others: 


Protection, Preservation, Participation 


The Jackson Bill would make it Congressional policy that these 
regions be managed “... under principles of multiple use and sus- 
tained yield in a manner which will, wing all practicable means 
and measures, protect the environmental quality of such lands to 
assure their continued value for present and future generations; 
protect the quality of scientific, scenic, historical, and archeologi- 
cal values; preserve and protect certain areas in their natural con- 
dition, provide habitat for fish and wildlife; provide for outdoor 
recreation; balance various demands on such lands; wssure pay- 
ment of fair market value by users of such lands; and provide 
maxitnum apportunity for the public to participate in decision- 
making concerning such) lands.” 

Such lewmstation would help brighten the gloomy outlook for 
the Rocky Mountain bighorn in the United States by ultimately 
easing livestock pressure on public grazing lands 

Thus, a5 | said earher, the bighorn story begins—and unhappily 
may end—with grass. Plants are the key to the quality of an en- 
vironment. They are energy fixers, soll builders, holders and pro- 
tectors, Walter sponges, ind cover producers 

Righorns are among the: most majestic of the creatures that live 
at peace with the grass. The decline of these magnificent animals 
speaks sad volirmes about what man ts doing to his surroundines 
—and, ultimately, to. himself. [] 





Come winters i¢y blasts, biehorns find meager forage on 
Windswept foothills below their symmer range (left. Thick, 
heavy coats help them weather blizzards as they await the 
coming of yet another life-renewing spring 
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Genorse watchtower: dat pyletogiianc 
ondlasine The tip of thn | . 
northern penincivia ker ony — 
(8 stiles frente Mice aoe 
fHE ISLAND OF CORSICA attracted a i ew 
seafarers with its strategic aa 
ports and maynificent pines, which vs ee ae 
became masts for their shige acu Papen 
Cirecks, Carthaginiata, Romans, J | » Bastia 


Vandals, and Byranties left 
their marks Then came. ltabens 
from the city-states of Pisa 

and Genow. The French won the 
island in 1769, and today Corsica 
enjovs full political equality as 
odéparfement of France 
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today is pleased to stvle itself “the Imperial 
City.” Still, Ajaccio remains whit it must 
have been when wipe OT was abhoy: ck Su TETh's 
and amiuble Mediterranean port on Corsica’s 
sheltered southwest coast 

l roamed the olcl quarter, with its shuttered 
windows und yellowed walls and shepherd’s- 
crook jampposts, seeking traces of the citv's 
most illustrious citizen, Napoleon's days in 
Corsica were brief, At 4 he went to France, 
where for six. vears he attended military 
schools at Brienne-le-Chatenu ond Paris. As 
an artillery officer in the French Army, he 
came back to Corsica for short periods, but 
after awe 24 he never lived there again 

The four-story howe in which Napoleon 


Portraits in granite—oo two alike—beu 
witness to a skilled] prehistone people whi 
Agurshed at Filitosa some 3,500 years ago 
The awesome <culplures, some rising ten 
feet, stank near what appear to be stone 
tombs spaces enough for cammunal tur- 
ials, & custom practiced by some istanders 
until the 20th century 





wis born still stands, secluded m ao narrow 
alley facing an intimate fenced garden. The 
square thus formed is named for Napoleon's 
mother, Letizia Ajacciens, even today, refer 
to her affectionately as “Miacime Mere” 

[ rermindecd’ myself thal in these rooms 
Aapoleon hal lived and plaved as a child 
Out that front door te harl been taken at the 
age of #, with a newly born sister, to be 
baptized When the priest shook dripping 
fingers at him, Napoleon nearly threw him- 
self out of bis vodmother'’s arms, velling 
furiously. 1 has been sugested that Napolean 
wanted to baptize himself os, veors later, be 
would crown himself emperor 

CH the school run by the Beguine Sisters 
—who teceryed Napoleon when he was §, 
found him brilliant at srithmetic, ancl clis- 
ciplined him for misconduct—there remains 
only a garden. 

Noone can know what boyhood memories 
brightened Napoleon's lonely vears if exile 
when he was banished to the island of Saint 
Helena. But he recalled the Corsica he would 
never see main with deep longing 

“Corsica had o thousand charms for me. 
Eevervthing there waa better and more beautt- 
ful than anywhere eloe. Hy the fravrance of its 
“1) alone [would knowit with my eves closec.” 


Peaks Tower Above a Blanket of Shrobss 


Sy first glimpse of this remarkable islanel, 
the mast mountamous tn the Mediterranean, 
came throweh the triangular window of a 
Caravelle flvinw in from Nice. Corsica rises 
out of the sea like a chunk of the Alps that 
has broken away from the mainland, a hun- 
dred miles to the north, (ine hundred and 
fourteen miles Jong by 52 miles wide—a third 
the size of Vermont—it numbers upward of 
fifty mountain peaks thrusting more than a 
mie into the sky. 

lt was July. The gray peaks of Mont Cinto, 
alimest 9,000 feet high and still streaked with 
show, passecl| my window, Below, Ajaccio’s 
sal-flecked bay curved away to the south. We 
came in to. land amid treeless hills that 
seemed clothed tn fur 

Later when I got into it, the “fur,” in hues 
from violet to yellow, revealed itself: as dense, 
tangled thicket—Corsica'’s magnets. 

This @ the island's herb warden, where 
mromatic shrubs flower every spring. ane 
where Corsicans string thowsand: of tiny 
homemade nooses to strangle the dark 
thrushes, called blackbirds, as they dart 
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et ees bh LoOrsiCa, (ns Paes) A ST 
of Bonaparte (below) From other resins af 


France came folk dancers: two of them 


facing page) shure an icy treat 





ohowt fecding on berries. Pate de meri 
hineckbird paste—enmier Linn pale ce ron 
fras—is-o Carsican specalty 

For feneradiines, tn this takin > turhubent 
(ore handits ba the hundrerck aquesterce! 
themselves in the mougquis. The outlaws wert 
mvthicized as bondils a honneur—bandits ol 
henor—men whe head Killed for personal 
reasons: KUNE TOF oan was almost unheard 
ofoin Lorca These brigands were nol en 
lire ly A npressec| until the eariv 14 

You fever refused a bandit o meal,’ 
Soy inesitn Ratfalli, 2, told me at Morocésar li 
“TWh | Wis a hoy, Daunidits would arrive out 
of nowhere-after dark. We gave them food 
When we got up im the morning, they were 
AlWays fone 

In more recent histervy the maguis shel 
tered heroes. Tt Was ths Very same Mmacqus 
that gave its celebrated name to members of 
the French Resistance of World War II, 1m 
which Lorsicane plaved a major tele. LDespits 
Miusslini's allegation that thie French tsland 
formed » matural pert of Maly, Corsican muor- 
rilla crounps, along with Free French units 
from Nerth Africa, had dnven talian ond 
iserman forces from the island by Oletober 
[044. Corsice thus berame the first liberated 
département of France, as such, it served 4 a 


vHludble base for the ATs 
The Maguis Grows as Forests Shrink 


A Corsicatstudent home from Nice whom 
| had picked up hitchhiking: informed nm 
thal the fabled) underbrush was not alwav- 
of such vast extent. Nor did be hold an 
romantic view of 1 

“Unhappily, be said, “the maquis is an 
tidiicator of the cegtraudation of our forests 
They have been cdestrovecl, mostly by fre.’ 

During Corsicn’s parched summers, fir 
remain a major menice. [mn the center of th 
island, nowndimg a curve, | wae stopper bys 
the sight of the lack and ghostly forest neat 
rs SATU 


Since [955 Jarognly a4 ao result of mncreaeer| 


imsont, burned out the previo. 


tourcm and a combination of carelessness 
and lick of rain. nearly half a million acres 
Of timber have become cinders—40 percent 
ot Corsica’s woodland mayest 

But spectacular woods remain, such as the 
Fore! dAtione, where Lilrove past the tower- 
ne trunks of Cersica’s celebrated laricte 
pines. Some of these giants soar toe 150) feet 
ind ate branchiess nearly to their topes 
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Modern Corsica welcomes invaders 


Wier 2 SINGING erupts at an out- commercial anchorage that lies beyond 
dodr cafe in Ajaeeto, popular port ol gal Where summer lasts from May until No 
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The Romans used the pines for masts on 
their gailleys—and they used their galleys to 
take the Corsicans away as slaves. But Strabo 
reported 2,000 years ago that the fierce ob- 
stinucy of the Corsicans astonished the goed 
people of Rome. 

Perhaps it was this obstinacy, still noton- 
ous, that angered the gods, From the start, 
somecn clearly had it in for Corsica. Even 
the island's prehistoric relics tell a strange 
tale of violence 

In wn alive grove in the southwest, near the 
tiny hamlet of Filitesn, stand strange man- 
like statues, as tall a5 ten feet (page 403), The 
granite blocks with sculptured heads. were 
carved by a megalithic people 3,500 years avn, 

I saw them at dawn when the first sun 
gently touched the porcked stone, thrawing 
into faint reliel the wasted eves and eroded 
rouths Six stand intuct, and more than a 
tiogen others lie smusher—probably by men 
Whiest armed imuigtes they representerl 

It is theorized that the ferce-visaved 
stutues, many of them bearing swords and 
dapeers, depict not the megalithic Corsicans 
who carved them, but, texplicably, their 
ramparing enemics—seafaring warnors of 
mveterious origin whe swept into the country 
arqund 1500 8c. and occupied the southern 
part of thé island. 


Corsica Ruled by a Parade of Masters 


But the first recorded settlers of Corsica 
were Greeks, around 500 Hc, They were 
overwhelmed within a quarter of a century 
by a. combined Etruscan-Carthaginian force. 
In the third century 8.c, the Romans won 
Corsica from Carthage, planted grain along 
the eaet-ooast plain, ancl weed the abundant 
tunber as a source of resin ane charcoal. 

Roman farming aside, Corsican history 
with rare ¢xeeptions—suchi as the mild cule 
of the Pisans—has been a black tue of for- 
wign exploitation, Komans; Vandals, (Goths, 
Byzantines, Lombards, Aragonese, Genoese, 
Moors, and Barbary pirates all teak part in 
ravaging, enslaving, taxing, and houndinit 
the Corsican people. 

To take but one appalling encounter, In 


1421 of the fortifed town of Bonifacio, 
perched atop chalk cliffs (pages 414-15), the 
siege of Alfonso V of Aramon threatened fam- 
ine. Tradition holds that the desire of the 
starving Bonifaciens to conceal their plight 
was so desperate that they threw loaves of 
fresh bread over the walls, and their women, 
who suckled fellow combatants to keep up 
their strength, even sent to Alfonse fresh 
cheese made from their own miik 

An‘old man of Bonifacia, wearing the tra- 
ditional flat cap and lacking most of his 
teeth, tok me that before the terrible five- 
month siege of Bonifacio was lifted, his an- 
cestors were recluced to cating rats and dogs 
There wis hand-to-hand fighting with scythes 
nd torches, and slaked lime was dumped 
inte the enemy's eves. Cin that occasion Boni- 
facio was not taken. 


Oppressed Islanders Took to the Bush 


The mast vicious domination af Corsica 
was that of the Republic af Genow From a 
foothold gained in the 1ith century Genoa 
defeated first the Pisans, then the Aragonese. 
and with but few interruptions rated Corsica 
until the mid-18th century. Massive citadels 
and 67 of the original watchtowers erected 
hv the Genoese <till stand. 

During part of its mole, Geenow entrusted 
control of Corsica tothe Banca di San Giorgio, 
a powerful financial company whose sole aim 
proved to be grinding taxes out of Corsicans. 
To eeape Lis oppression, the ishanders were 
reduced to o furtive existence. 

Thev retreated to their clens, which were 
organized Into a terra di comune. Each glen 
elected’ councils, who chose caperali, or 
chiefs, to look utter the rights of the people of 
all the glens, But under the rule of the bank, 
the confederacy of the communities fell apart. 
Isolated from one another by mountains, 
ving low from tax collectors, the Corsicans 
of the glens bitterly confined their loyalties 
within a clan svstem in whith blood ruled: 
lovalty first to the head of the family, then to 
the chief of the glen. 

In the absence of anv rule of law, “justice” 
was served by the notorious vendetta. It 


Stipping a living onk tree, a villager neor Casamoeza gently pries off the outer bark 
without damaging the Lender inner laver that will form the next.cork haryesi—sx to nine 
wears hetice Mainland factories process the raw cork, chiefly.as wine-boltle stoppers 
Mauch of the pine, chestout, and oak that once canopied the islund has fallen. victim to 
timber cutters, charcoal makers, and fire, leaving only a fourth of Corsica in woodland 
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lL orscan cConsciolsnes 
Cormica s Don Juan Is Still Remembered 
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Mediterranean, lay those «pectucular anil 
stent wilds so inviting to campers: [ looked 
down often on clustered tents as I drove-the 
looping and narrow roads through the shat- 
tered sunlight of Corsica’s forests 

More than half the island lies above 1.400 
feet, with wind-slanted bitches an the high 
cols, snowbound in winter, Pies roam wild 
there, and goats feed on heather. The slopes 
sparkle with nearly eight hundred miles of 
streams, where trout are plentiful, as are cels. 
Corsicans catch the eels by stuffing mw meal 
into rough “brooms” made from brier. The 
etic penetrate deeply for the meat and ore 
unable-ta back out. 


Chestnuts Boost Diet and Economy 


Up in the hills ] would sometimes simply 
sit inhaling the stillness in the shude of giant 
chestnut trees: The unripe chestnuts in their 
new shells hung like chartreuse sea urchins 

In times past these “potatoes” of Corsica 
wert the staple of the chet—chestnuts drier 
in the emoke of a fire that alsa cured hanging 
hams from chestnut-fed pigs The charculerie 
forse—fine sausages and smoked hams counted 
with pepper—is justly Lameus. 

For centuries chestnuts provided the flour 
from which Corsican women prepared a 
vanety of breads and fritters and cakes. But 
the chestnut now has been largely replaced 
by imported Hours, potatoes, spaghetti, ond 
commercially baked bread, 

Sylvestre Raffalli of Morosagha remem- 
bers when chestnuts were a valuable item 
af barter. “Come June, | would load a donkey 
with chestnuts and follow the trails over the 
mountains, where [ traded for cheese.” 

M. Raffalli’s itinerant nights on the trail 
ore behind him. Now he locks after the Mal- 
son Paoli, birthplace and final resting-place 
of Pasquale Paoli, who took Corsica closer to 
complete independence than any man before 
or since. As we walked through the three- 
story nough-stane house, M Raffalli told me 
of Paoli’s difficult life, 

In 1739, at 14, Paoli went into exile at 
Naples with his father, fleeing from the 
Genoese. At if he entered Naples’ army, 
ond ultimately became a second lieutenant. 


He also became an outspoken, patriot, with 
a cool head and sound ideas, ancl the Cor- 
sican exiles urged him to return to Corsica 
to lead a revolt against Genoa. In 1755, ut 30, 
Paolh was-elected General of the Corsicans. 

His achievements afe memornuble. He 
draited Corsica’s first constitution, rallied his 
people to put down the vendetta, and inspired 
in his soldiers a ferce, general heroism. 


Paoli Sang Paeans ty Corsican Courage 


“TE LT should lee into the field «an army of 
Corsicans against an ormy double their num- 
ber,” the general once explained to the biag- 
rapher Boswell, “let me speak a few words 
to the Corsicans, to remind them of the bon- 
our of their country and of their brave fore- 
fathers, I do not sav that they would conquer, 
but I am sure that not a man of them would 
five wav. The Corsicans have a steady reso- 
lution that would amaze you. | wish you 
could see one sof then die.” 

Within nine years Paoli and bis rowzh-clacl 
followers defeated the army of Genoa. The 
complete man, Paoli is aleéo honored for hav- 
ing established at Corte o university with 
seven chairs, including those for theology, 
law, ethics, and philosophy. 

Puoli's Corsicans excited the enthusiasm of 
leading philosophers of the Enlightenment. 
Voltaire wrote of their “violent enthusinsm 
for liberty.” Rousseau declared, “There is still 
one country in Europe capable of legislation: 
itis the ishind of Corsica.” 

Tn 1768, however, France bought Genoua's 
“rights” to the island and attacked the Corsi- 
cans, finally defeating them in May 176%. 
Paoli fled to safety at Livorno, Italy, andl from 
there to England and 20 years’ exile 

Tito Pranceschimi, a descendant of Puoli's 
sister (the general never married}, lives at 
Coarbara tn the Balagne. The villasers respect- 
fully call him “Gio” (Signor) Tite. At his im- 
posing residence: above the village I talked 
with (rio Tito, who bt 72. 

Paoli, he told me, had been recalled from 
exile to lead Corsica after the Constituent As- 
sembly in 1789 declared the island to be a 
part, rather than o possession, of France. But 
three veors later the French withdrew their 


Windowsill aristocrat survev+ the quict main street of Campana in ‘the 
forested northeast. Though of dubious pecdieree. couch family pets earn their 
heep os guardians of chicken houses and as trackers of will bour thot village 
men stil) hunt every Sunday ini season 
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support of Panoli’s administration, He then 
declared for independence, obtaining British 
wel for bis tevolt. Among those who opposed 
him in the rebelliowsness wae Napoleon. 
Napoleon prevailed, and Pach returned to 
fina) exile in England. He died in London, 
where there is a tablet to his mentory in 
Westrninster Abbey. 

Before leaving [ asked Gio Tito if Corsica 
had changed much in his time. “Completely,” 
he said. “We have abandoned the land. In 
my day a man lived from his olives for two 
vears, until the next big harvest. We didn't 
ise money, we paid workmen in produce, 
Todwy everybody works for money—so when 
they have any, they don’t work.” He was 
shakine-his head in disgust as I left 


New Programs Urge a Return to Fanning 


Caorsica’s internal economys—ai fine balance 
of barter ond self-sufficiency—bhegan to col- 
lapse after World War |, as competitively 
priced goods, created by a new technology, 
ower! to from outside, The incentive to farm 
was severe affected, In 1914 Corsicuns 
farmed some 44 percent of thelr mountiun- 
Que ishond in imverind small patches. Thirty 
vears after the first World War—in. which 
more than 40,000 Corsicans ded defending 
France—harely 5 percent was under cultiva- 
tion, Emigration was in full swing, ane 
Corsica was importing more than half those 
voors she could most easily produce herself: 
cerenis, fruits, vegetables; and meat. 

In 1957, with disaster in sight, the French 
Government crealed SOMIVAC—Sortéte pour 
la wise en valewr agricole de la Corse, the 
eoctety for agricultural development SoMI- 
VAC's mission: To resurrect Corsican agri- 
culture by acquiring land and preparing that 
land for modern farming, to build dams and 
supply irrigation, to expedite renting of farms, 
tnd to generate technical savvy. 

In Bastia, Pawl-André Carlotti, somrvac’s 
Chief of Services, spoke of the vinevards and 
orchards on the eastern plain “ntl malana 
was wiped out, no one farmed here. Today 
this plain accounts for 60 percent of Corsica's 
tericultoral production, That means &5 per- 
cent of our wine production, whose value 
has nearly doubled these past few years, 
and 75 percent of our citrus production.” 

Backbone af Corsica’s farming venture on 
the eastern plain are the so-called pieds moivs, 
or black feet These are Frenchmen (none 
I met could explain their nickname with 
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certainty) repatriated by the government 
from newly independent Algeria | 

“More thin ao million were répatriaterd!,” 
sii M. (Carioth, “Some 20),000 came to 
Corsica—french ctieens who had lost large 
holdings. The goveroment permitted them 
guaranteed, jow-interest loans, while Cor- 
sicons puud the gomg rate—perhaps twice os 
much—and scraped together their own col- 
lateral Wes: he noided, “there wis bilter- 
ness.” But the pieds noirs are now lareely 
accepted, With their expertise ino modern 
farming, developed in North Africa, they 
put Uimely muscle inte the SomMrvAC venture. 
Or a smoking-hot August afternoon I 
visited Alam Suavet, a 30-year-old pied nair, 
at a farm below the slumbering hills of the 
Custugniccia near the sea. He greeted me with 
an tron hancdelasp, and, after 4 quick word in 
Arable to hie Moroccan foreman, showed me 
his 42 acres. 

He raises citrus fruité and avocaros—and 
flowers under glass, including the exotic 
South African Strelitzia regime, or btrd-al- 
paradise, of Which he produces some 20,000 
yearly. They sell to a cooperative for 40 cents 
cach, and in Paris may command 53. 

SOMIVAC also hopes to revamp the pastoral 
scene. Corsica has more than |,200shepherds. 
They whisti¢ like birds to their flocks as they 
lend the 120,000 sheep and 40,000 enats that 
ron nomacically over the island. Their 
income derives largely from their ewes’ milk, 
80 percent of which is used in producing 
Roquefort cheese. 


Shepherds Accused of Thoughtlessness 


“We ore at war with many shepherds over 
ther fires.” said M. Carlotti: “They burn off 
the maquis in reckless fashion so grass will 
sprout With the winds in Corsica, this is in- 
credibly dangerous And they overgracze. 

“We have tried to get them to settle down 
und plant proper foraee, like lucerne dane 
sorghum and winter oats. This would elimi- 
nate their need for fires; and be more nutri- 
tious for the flocks. But we Gin’l even get 
thery to improve the flocks by killing the 
feeble and unproductive, They say: “God 
gave me the beast, | must see that it lives’ 

As the farming program gathers momen- 
tum, the days of the colorful Corsican shep- 
herd, a be lives now, clearly are numbereel, 
But for the moment the shepherd remains 
rugged and free, heedless of the organized 
20th century. 


National Geographic, September [973 
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Tenectons ay the Comicon Hhemselees, the trandeil cillaze of 


eT Tot 
Paol’s fortress wl 


led his French trevaps against 
Phe attack father, 
and Nipdileon fel The Pooltsts condemned 


Lice 


the Bonaparte family to “perpetual execra- 
tion and infamy,” drove Madame Mere and 
her wounger children to the 
Hluncdered Napoleon's home 


magus, Anil 
Anolon tried 
nh second attack, hy sen this tio, bul 
repulsed] by the citadel’s COU 


Rescue his family where they buddied on 


WS bs 

Chien | 

the shore below Adaccio, he fled te Taulan 
Increasing Power Fuels Mutual Dishke 


indeed up 
aneler|) mec 


While Aapoleon's Career wine 
Ward to the stars; Potro's: was 
rubly to help bring Napoleon down, Atalmost 
the sume mornent that Napoleon took the 
hands of Pious VII at Notre 


Criuw i Fre ifm |! Tht 


Dare Cathedral and crowned himself empe 


or. Porroa offered bis Services a5 personal fal 


Alexander L Czar of Russia 


a =n & ee 
br Lae 


atin ao ie 


brilliantly behitd the 
ccenes throughout Ewrope. He never aban 
donee he effort to restore the Hourhorns to 


Paseo funebiiedi 


the throne of France. Equally unceasing were 
the efforts of aoheon § secret police to lay 
hands an the clusive nobleman 

Victor Was Pougro'« Veith AWE een dec 
fenl accom plishect ft Waterloo, Lowic XVII 
wis saiely on the throne, and Pozzo rode into 
Paris with him 

Today on a hill behind Ajaccio stands the 
Chaicnu de la Punts 
Porzo ci Borge fumily from stones once pict 
H's. Tuileries Palate. The 


Paris palace was burned ino 1871 during 


leet lovgatt be the 


Of Napoleons 


the Commune after the Franco-Prussian Was 
had toppled the Second Foompire of the Bond: 
partes Poveo’s heirs, delighted to assembls 
their own chateau from those moins, bought 
[he stones and shipped) them to (ooreica. bn 


the words of histoman Dorothy Carrineton 
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Carcheto clings toa ridgetap (hat rises adhore morning must, 


the chateniu stands loday a4 “a nvremorial te the Provence, | was converted to the 


most extravarant of al] Corsican vendetta earned farming, antl we came to Corsirn 


For better or worse, Pozzo, the Bonapurtes Mille Pogun spoke warmly of her land, “It 
Pool, and others took Ubeir talents inte. the the most beautiful country anvwhere.” To the 
world outside, intending, partly, to help Cor UL WESL, [aed crests bit the sky at nears 
sica from without, Now talent is flowing the 7,000 feet. “In winter those mountains are 
ther way—into Corsith: white with snow. It's a magnificent sight to 
Carica Calls ler Peaple Home " tke u erary ie sane reais xAG there: HVE 

mile away lay the Mecditerrmntan—'l con be 

Cn her l7S-acre farm.on the eastern plain eWimning on 15 mitutes.” 

Ville Lucette Porn. a handsome indy of 48 She folded ter arms aed grinned at me 

told me, “lam Corsican, but I was born ii im free here. My own woman, I look after 

‘loroceo, where my father worked for th my father ancl his sister, and with three Mo 

French leovernment © warited to be «a chem- rocan= f pun the farm I can ¢clrive that tractet 
the wind blow ine het when | have to 

biond hair, we walked toward the barn. “Now “T've seen all those films about Cohfornia, 


here | opm with 700 sheen.” She layehecd “VII the settling of the Amerncan Weel Vou think 


have 1,2700im another four vears." The flock,in i is not the same here?” 
an uproar of bleating, was arriving al the barn [wis certain that it was the same—rust me 
“YT went to Ports after the war,” said Mile I wae certain that the future of | 


Paez. “But then. when rT’ father retired to Sune Very i ypu le hands 
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“EIMMERING as if in 
Mm moonlight a shacecl 
SS 5 heap Flows with VU pea rie 
and the =i Very apa nes. of cheal- 
la cactus (heft) 

Niv wife, Marv, and [ are 
crunching along the winding 
trails of Arizona's Crean Pipe 
Cactus National Monument 
where stich eve-stopping 
awWwitches of color appear on 
slope after slope. in the most 
spectacular spring show al 
recent ears brittlebush 
blooms vellow near paloverde 
trees; deep-pink owl clover 
frrows In romdside gardens, 
and Orange pOppies: wave 
from foothills and eullies. 

Belwing the papular imag 


got ue fread southy eétern 


drviands—o dead and dusty 


reainte—ihe Sanogran LWesert 


SUP PMTs 2 aMaaing mewnge 
af life. Rut foxes, jackrabbits, 
Amt amiill rodents by the 
thousands prowl the nicht, 
acuirving fram an occasional 
hobeat, Dawn finds rare cdes- 
ert bighorn sheep grazing cliff 
bop pastures, the golden cage 
and its mate taking to vibrant 
blue skies Throurhowt the 
vear some 430 species ol 
plants—fraom delicate wild 
fowers ti (hearty Cae lis 
giante—spring fram the peb 
blisoil of the 516-square-mile 
tesert preserve. 

The natonal monument 
wis set uside in 1947 to piro- 
tect a sepment of this curious 
nd aric land. bach ver some 
LA OF) wisiters: [roam man 
fountnes come to see its tow 
Cringe clumps cil OF ee h- Pipe 
cactus, found in the United 
States only near or within the 
preserves border (map, fol- 
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ql WY STRONGHOLDS pnd prickly 
" riniries attract the deserts featheren 
homeseekers: This Harris's hawk (left 


bunlt its nest atop a roadside saguarn, ra 


fled in the towertne branches, the thoarm 


Pridvatl rirnteci ers rl 1 in LT lrrifii bar alia 
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dead branch (above) provides a lunchtime 
etch for a Gili weeelpecker: The diminu 
oe ad i fey Sw Praidis EE) Sa | il bitte 
ind crubs By excuvating fist-size holes in 
living cactuses, the pognactous birds build 
comiortaok homes: Lh fre glmost preda 

JIriail 

Protected bv a tangle of thorns, @& teael- 
runner (right) nestsin uw cholla When hunt 
Tit the Lif ae ti eset. thi heel h Pea Toa Fart | 
aft some ilteen miles an hour in its chase tot 
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VACTUS COW PORE with a ten-gallon hat 
)(facing page), o sazuaro with misshapen 

branches seems to reach for its six-gun. An 
other (below) looks like the trullet-riddled loser 
ina phantomshoot-out, (ther pincushion Gelcities 
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resemble a gant, not-so-lucky pnzehgniter with a 
hilbous nose and swollen eves fight), and a gro 
CeScpie nec] Crane cing=awT (hottom naht) 
King of American cactuses, saguaros grow as tu! 
as 50 feet, draw up water by the ton, and ma) 


ive for two centuries: Long alter death, ca 
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CLUS | wor 
iis, and prospectors who wrote the 
early history of Arizoms Near the 
ere!) Aj mountains, backeround 
live Papago Incions, whose ances 
bars roamed the desert centuries geo 
ind harvested the sweet trurt of the 
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Papilio’ sun-parches 
world. A century grid a hall liter 
Jesuit missionary Eusebro Frinces- 
co King broweht Catholicism to the 
lanl Father Kino charter) « trail 
throweh the browne wilderness tha! 


cume to te known &s El Camin 
del (iablo—The Devil's Hichwas 
Fortv-niners on their wav to Cali 
fornia im search of golel strugeled 
along the same route Abie) eT 
er tor lack ol water 

Phe early 1900's «aw Pancho Vil- 
a's Mexican bandidos seeking rel 
lige from the law in the Ajyos, whili 
beneath the Newnts attlemen 
strove to sustain their herds on the 
CeSerts <PaArse erases 

Loca, deanite the 20th century's 
theamrolling urhin erewth goress 
the Southwest, Gian Prope Cactu 
Nohiond) Alonument remains a 
sanctuary of nature.in a thirsty, 
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WATCH “WIND HAIDIERS OF THE SAM AIA” 
ON MOST OF THESE ABC TELEVISION STATIONS 
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yous can get a beautiful 
color print made from it 





Color slides can be really great, sharp and clear, and 
shown big as life. But maybe you'd like to share that scene 
with a far-off friend, or have a print for your own album. 
No trouble—and the cost is less than you might think. 

Just take the slides you like to a photo dealer. He'll take 
it from there. Prints-from-slides service is available 
from Kodak and other photofinishers. 


A message from Eastman Kodak Company on behalf of 
photo dealers and finishers. 
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ln search of 
the living Inc: 


“( 'TOMPUTERS” of String, 
bridges of prass—lromsuch 
Trad stunt did the Incas fashion 
the ligaments of one of his 
= Lory Ss gréal empires 
fer, her | 1 hus Wecembhe | noth 
. a! | nhotographer Loren Mcintyre 
¥ wtll take readers into the 
soaring world of the Sons ol 
[he Sun, whe forezed an ¢m 
pire nesa4rl\ Ls iir-Teacning 
as Kome’s. 

Seeking vestiges of Inca 
eimvilization, Mit MWheIntyre 
found a Peruvian who stil 
tallies crop welds on 4a 
knotted-strimne counter called 


a quipu (top). Incas of old 





used the device to record sti. 
bstics—Mints of resources 
nnd of subject peoples 

Were. MeIntvre also discon 
ered the only known remain 
ing Aesiwa-chaca (below )}—a 
hanging bridge af twisted- 
orass fiber. like those crossed 
by Inca wanes marching to 
remune reaches of the Andes 

Such discovenes mike c¢v- 
ery issue of NATIONAL (sEBO- 
GRAPHIC «@ reader's delighi 
and nw collector's kee pauke 
Why not share this bounty 4 
nominating a fiend for mem- 
bership on the form below? 
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1974 A.D. 


AVIKING FLEET CAPTURES THE WORLD. 


The entre world. From the North 
. Cane to the Cape of Good Hope, 
‘ from the Bering Sea to the Banca 

mw Sea. from Mykonos to Mazatlan 

lo Moorea lo Mombasa, All ours. 

And yours. Because you're invited 
io join us aboard the Aoyal Viki? Star, Hoya! Viking 
Sky, or Aoyval Viking Sea Snips of Norwegian reqisiry 
And spirit. Ships: sparkling new and first class 
nroughout Ships that capture-all the things you ga 
to sea for. Because we build them spacious and airy 
a5 tne sea ilsei!. We desion them to give 945% of 
Our passengers outside views. We staif them with 
three Continental crew members for every five 
passengers. And we sail ihem everywhere. 

Northern Europe. in summer 74. live 14-day 
North Cape cruises “explore Norway s fjords. Three 
ld-day Aussia/ Europe cruises circle ihe Baltic to 
Leningrad. And three 28-day cruises combine both 
itineraries Anather tours the Baltic and 
Mediterranean in 25 days. And 55-day Cenlral 
Amenca/Aussias Europe North Cape and 35-day 
Caribbean/ Europe cruises leave from the U.S 

The Black Sea and Mediterranean, Our (hres 
13-day Glace Sea/ Greer Islands cruwes go to places 
ike Yalta and lilenbul in September 74. A 24-day 
Fersron adds places like Naples and Majorca, And a 
d4-fay Version adds the Garitbbean and México 
Other Megierranéen cruises: the Ji-day in August 
and 14-day m October 

Africa and the Atlantic. Bahia, Ain, Cape Town 
Dus Tan oer Poms-dare. on Gul 50-day Africa Sauth 
America cruise in October tram the East Coast, In 
Augus! a }4-day Avgntec islands Atrican Coast 
cruise wisits Spain, Portugal, and Moroces 

The Americas, The year begins with our. 13-day 
Mexico cruise in January, followed by nine 







ROYAL VIKING LINE =~ 





Canbbean/ Mee, Trans-Canal trips: Eastbound, 
Westbound, of both, of 12 to 34 days through ‘74 
Firdlly, happy holicteays Iwo thres week Centra! 
Ameicas Chnisinass New Year cruises, one from each 
congl, and 14 days to Mexico from the West Coast 
The Pacific and Orient. [he Vikings cover the 
tuggest ocean trom bottom to lop. Our four 6- week 
South Seas winter and lall cruises vwisil Polynesia. 
Ausinalia, and New 2eatand (including Milford Sound). 
TOU can see Japan al Cherry Blossom time on the 
lirst Of cur two 68-day Spring Cercle Paditie cruises 
Our 51-day Algsea/ Orel cruise in June circles 
ihe Northern hall of the Pacitic, and there are two 
+-week cruses. Mexico/ Tahiti/Hawai in May 
and Canada /Hawan / Mexico in August 
Around the World. We do it Eastbound in 
January 74, on @ crutse you:can board from either 
coas|. We doll Westbound via the South Seas from 
the Ess! Coast on January 8, 1975. And on the 
same day, we do it Easibound tram the West Coast. 
34 to 100 days. Take your pick: nobody does it 
like the Vikings 
Wortwige crosiig? The Wiungs wrote the 
book. A OS -pace full oolor book on all our cruises 
Tour travel agent hes it (as well as @xper help in 
panning your cruise}. So do we: 800-227-4246 toll 
ree (MN. Cal & Gan. 415-398-8000 collect, 
3 a fe years ) collect) 
To: Ciuise Cons attant 
Royal Viking Ling, Gept, 0-63 
One Embarcadero Center, 
Ban Francisco, CA Gat 


ea 
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Please send me your worldwide cruise book 
Mane 

ee 
City CS tats Zip 
Travel Agent —— 
CC ——— Se 
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“Let anyone who quits striving 
for excellence move over 
for those who will not.’ 





One of the most satistying things about high reaching standards 
is what happens when you achieve them, In reaching ours, everyone gained, 
You gained the ability to charter luxury air travel to nearly 
anywhere in the world at a price you can afford. We gained the largest 
all-jet fleet in the charter industry, manned by 100 flitht crews 
and over 400 flight attendants, all specially 
trained to serve charter proups 
Throughout a quarter of a century, 
at no time have our standards varied 
And they never will, 





. World Air irw vays 
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Growing 
up is 
never 


easy. 


But you 
had lots 
of help. ; 





Your tirst Grade teacher who showed you haw words turn 
into stories Your high school teacher who helped wou solve the 
mystery ol igh anets. The moon, Stars 

There are so many more you remember Good teachers 
Who he sped La aia me,..yoursell 

Toda the National &: shane ica ati n Association is workina hard 
forsm site classes, better facilities and professional standards 
throughout the ex ducati nal system 

Thats: what todays teaching is all about...finding new ways 
to help your child grow up 


national education association 


helping teachers teach 





i = " z= r a 4 i = tb . = = 7 i 
mw nine Vin I, Cant VOU Say At OO? TTS. fates 10 ScuThe ol 


| | : 7 aL ot Ts "i F J 7 ; a . 2 i 

tad ty nso man moe cs. fa So lied 1 these COUPITICS AT evel Lic ‘ie | cnc 
US PICK Up Tne Panty the international operator for night and 

_ = 7 a . = £." = : = = : 
Bex US? VOU Cam Call Or TMLCn leas PLT Lay rates, raics [oa ot hy rr COUN Nes 

| i ps im = bea wy | 4 ius : » ph = = ee oe 
than you may think. Even during the and rates from Hawat and Alaska 
|- cis i 1 i iT) OW fr | or it tod a 4 i io 7 a i ae ls rm Ff 7 
WSIess ay WheT) Tae are SOmenimMes wo, Yo Wwe SMe nine 1c 


a little higher. [he rates above (excluding the world to hear, make it your bersi 
lax) are for threemuinute statiomto heks. Or Pleasure, to spread the word 
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normal business hours heme, thet 


If your child hasn't taken these 6 


inoculations, his health is in danger. 
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These 6 diseases aren't a thing of the past 

Dheyte still very much around. Take a look at the 
lites! aniniial stahancs above, and you ll see 

We think you should know what is happening, be- 
couse iL will serve 2s o reminder to see that your child 
IS mmuniznd 

With all the things 0 paren! 
IMMUnaOn 1s ¢asy to lorcet 

Many of these diseases require several “bh 
[he -stirest way fo see he gets them is (6 Keep a record, 
Tb be certain, check with your doctor, Your childs 


hes to remeber. 


a ie rs 


Diphtheria 
(12) cine reported 
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| _ 
a, 


Rubella 
Pipe. CUM Pepa 
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future could depend on it 

Lf vou like more information about these child- 
hood diseases, write for our free booklet, “Immum- 
[t has a complete mmmiunizatian schedule to 
mide YOU 

Write: “Immunizations Metropolitan Life, One 
Madison Avenuc, New York, NOY. 10000. Or call your 


local Metropoatitan office 


s,° Metropolitan Life 


Where the future -& mcr 
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“A subway’s 
to fix this mess.” 
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(here are no 
simple solutions. 
Only 
intelligent 
choices. 


CE CATERPILLAR 


“No subway'll 
get me from 
where I live 

to where | work? 








dresses salads right! 


Marola is pure corn oil, From sun-ripened 
com, full of natural ceoodness: 

Which means that Marola Com Oil has 
mone natural polpuncalurates, and is maturally 
lower in aafurafed dats, than mot ofher ols, 
Because most other oils are mo! com ail, 

And there's nothing better (han pure corn 
ail to bring out the flavor of all the summer 
vetetihles in our Mediterranean salad dinner. 
Specially since you know that ewery bite will 
Lathe dediciniis, 

Alter all, who knows more albul com wil 
an Marca T 
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1 piar hae (9 oath Feet i 
i can d's 


eeren beans 


roup Marole cor ge Crukned 
We Cup ned wire viringat Tcan £2 og) anchovy Het: 

| Leapoor sacar drained an chopped 
Yo ineapeor salt lcan = off tuna grained_and 
‘a heaeepeeciey phepepert breken i chs 


I epedium medonion, thinly diced 2h recked ep, siced 
Cook beans; drab ond place ly T-oart Sebel. Mamet cote: Bil, 
yinewar, sujcur, sali ane Peer inte par. Cover tehitlhy seed shale well 
Poa fall af dreewlng aver green beans: tow Cover and chil Thee, 
le pepe, plite DEsnte bf sali bowl id orien, foriabn, dives, 
anthony, luna amd thalfaof egg aliees: tow. Garcia with (hima 
pee Mire Drie inmarninig dressing over od Sere 4 


Beat Foods, 9 Oy not AG poterrraticnal | 
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‘ie | it 
all 


What makes it beautiful is where it goes. 
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How did | 
prehistoric dogs get their 
daily vitamins? 
Naturally, 


T THIS WERY DAW, Striking simnolarities 
renin between the dog aired hpswilel 
AnoesOrs Especially in cating habire wed 
basic laste preferences 

Ancestral dogs devoured them kills 
rei —a oltioe whieh autonatical- 
W gave tient o tetirol source of viii. 
jd thinerals.- Modern dog lets lacking 
this printive appeal make far chull eat 
IFIIZ,, gnc thats only the rnin of the 
percvtaber in| 

Doday’s cane lifestvle puts the re- 
onwihey for complete munition on 
you Four dog wont find everthing he 
necds it his dish unless ved pout it there 
ite Vilnns. and minerals are 
eaiecntial for the bese of bealely 

Becca Vou Veberinarin i4 an atu 
thority cn all papers Of amma health, 
he kre the vituimin-oineral meeds el 
Mour dog better than anvone else. Ask 
hom abourchewohble. tasty. easy- oo - feed 
YaSorhts Chev provide the extra 
huttieiis 40 vital fo pond 
heath, Ane they he forriw 
dite! with ¥yM wee. ippeal 
lor wor Gane rene 


For your dog, naturally, 


i pAorhits Fie 
hia al Liguria prractiar i 


a tintdieuhdle vintlt Foes 
SS op Dern 
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SEE TRE GANT STONE HEAD of the loa 


Coe cwillzation. .. tWwocelobes crathed 


by America’s forest dhobemaker thu 
fattened WW. S. flag that accompanied Peary 
on hie Polar expedition... the hallenn 
eondola that held a manned-flight 

Ate record for 2] year, .. the largest 
unmounted globe on the world aed other 
lecinatingt exhibits of Nathonal Geographic 
Pesegrches and explorations. | yoleoners Hall 
Boopen every day but Christmas at the 
SATIONAL GEOGRAPHIC SOCIETY, 
7th & M Streets NLA. Washington, ©. 


Movies without movie lights. 


Four things Kodak did to 
make them possible. 


Kodak \Lmovie cameras have four special features 

that let upto six times more light reach the film 

than cameras without them. 1. An extra-fast 

f/ 1.2 Ektar lens. 2. An enlarged shutter opening. 

3. An exposure control that doesn't block the light. 

4. A viewtinder that doesnt steal the light. 

Just drop na cartndge of Kodak Ektachrome 160 

— movie film and youre ready to take good 
movies without movie lichts. 
Kodak AL cameras start at less than 
$120. The XLS5 (shown) with 
power zoom 1s less than S215. 






Kodak XL movie cameras: Kodak Ektachrome 160 movie film. CS 





Minolta edne you 
celebrate the morning. 


You can find the wonder in a new day with a camera that doesn't hold you 
back, a camera fast enough to catch the fleeting moment, 

From the moment you pick it up, you're comfortable with a Minolta SR-T, 
his is the 33mm reflex camera that lets you concentrate on mood-and insight. 
The wewfinder gives you all the information needed for correct exposure and 
Tocusing. Because you never have to look away from the finder to adjust a Minolta 
SRT, you're ready to catch the one photograph that could never be taken again 

And when subjects call fora different perspective, Minolta SR-T cameras 
accept a complete system of Interchangeable lenses, from ‘fisheye’ wide angle 
to super-teiephoato. 

Nest time you re up with the dawn, be ready witha Minolta SR-T. For more 
information, see your photo dealer 
or write Minolta Gorporation, 200 
Park Avenue South, New York 
N.Y. 10003. In Canada; Anglo- 
photo Ltd., P.O 


Minolta SR-T 101/ Minolta SR-T 102 





When identted by a tactory-seaied “MM” tag. Minolta 35mm reflex cameras are warranted by Minolta 
Corp. against defects in workmanship and materials for two years from date of purchase, excluding 
user-infiicted damage. The cariera will be serviced af no charge provided if it returned within the war 
ranty pernod, pottpan, securely packaged, inciuding $2.00 for mailing, handling and insurance 








is not for 


But if you happen to be one of 
the vanguard who blaze a wide trail 
to the summit of lite, read on, 





Cmily a few are willing to reach out and 
grub all that life can promise. The exhilara- 
tion of competition. The excitement of 
travel, Doing a thousand things others 
never even dream of. Doing them because 
they are there to do. Making an adventure 
out of business and a business of adventure 
Nepotinting a contract and a cascading 
river on the same trip, 
Celebrating # sale by 
stalking big game on 
the hizh slopes. 

li takes a special 
kind of man to put 
this all together, And 
a few years age, 
Beech Aircraft intro- 
duced the airplane 
desimned for this man. 
To help him put it all 
together. A classic 
airplane for the ¢las- 
sic American entre- 
preneur. The mag: 
nificent Beecheraft 
Duke. 

A Duke is much ike the man it appeals 
to. Al first glance. you'd think it was born 
and raised in a metropolitan terminal. But 
it roams the wild country like a mative. 
Rugged and ready for unimproved. telds. 
mountain strips, and over-water, over- 
weather activities that are nol meant for 
less hardy types. [ts a pilot's airplane for 
a man’s man. Penthouse sophistication in 
a rugged frame. Tireless energy to roam 
the cantinent. And the most handseme 
profile in the sky. 

lf adventure turns you on, try lurning on 
twin engines and let 760 horsepower [if 
you to new heights in pressunzed, wir con- 


ditioned comfort. If you get a charge out of 


being in control, get your hands on the 
controls of a Beechcraft Duke. Almost 60% 
of all Dukes are owner-flown by business 
and professional men. Men who expect 
more out of life. And wet it 


This adventure classic 


See your Beechcraft Dealer now, Tell 
him the Duke sounds like it miht be your 
kind of warplane. But you want proof, Make 
him show you why it ts truly an adventure 
classic. One of the vanguard. 

If you can't get to your Beecheraft Dealer 
right now, you can al least take the first 
step by sending for the free Beecherafi 
Adventure Kut. we have for vou. Just use 
the un-coupon below, 





THIS. 1S NOT. A COUPON! | 
its sort ofan un-ceypen, fot cent a crime ty 
cul up a page in National Geographic, if ought to he! 

Howere, we fave @ danty gel tat you. and wed = | 
lize you to sem for it Pep! 

SENT FOR YOUR FREE ADVENTURE RIT. You'|| 
get one ot the moat fascinating maps of the U5. 
you've awar Seen Anywhere Really a fun and 
adventure chart to set you tree-trom. the dull mou- 
tine, A special calculator in the kit shows you how 
close each adventure is in pleasant houts of Beech: 
craft flight Everything you want to know |ainast) 
about Thing is answered in this interesting gitt kit 
lor readers of National Gevgraphic WRITE OW YOUR 
LETTERHEAD TO: Beech Aircratt Corporation, Depart- 
ment A, Wichita, Kansas 6/2701. Ask for the Beech- 


craft Adventure Kit . 
Beechcraft | 
LK _- 
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Give wes UT PLT, 
AGOTeSS: OLcEpahion. 
Pilot? Aircraft 
owner? Thank you! 





